NCELEL VA HITACHI
BIY-I
SR

=EEHATE

Cutting Tool for High-hardened Steel
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7’{: “JU)EHHH Meaning of icons
I AE

Applications

IVRE T

Statistics for End Mills

¥m) EEYIH Praning ol PIEEIFAIT semi-Finishing una0) (auns0) 4 GAEERE Helix Angle
TEVBICERTERD, Pt FIFMMTICERTEET, e [waan) FBORUNAEZERULET.
Planing Can be used for planing. semi-Finshing  Can be used for semi-finishing. Helixangle Helixangie ~ Shows the helix angle of the flute section.
im)  AIEYIED side cutting T ET Finishing HEBLE Tolerance on dia.
BIELIBICERATEE T, EEFMICERTERT, NEBROHFBEZETRUET,
Side Cutling Can be used for side cutting. Finishing Can be used for finishing. Diatoerance  Shows mill diameter tolerance.
i iﬁﬂ]'ﬁ"] Slotting 1V 7 ° -’ﬁﬂIEWJIII Rib, Miniature R'R_ m_,bﬂéﬁﬁﬁ Tolerance on R
BUHEICERATEET, #ER UJENI. $MEROMIICERTERY, N R—ILFEOFEEZRULET,
Slotting Can be used for slotting. RipMmatre  Can be used for rib cutting and miniature cutting. Riolerance  Shows R tolerance of flute tip.
m2a) FEIABNIT Die-sinking IE*ZE raz) —FEERE Toleranceon r
AR TICERTEE T . Tool Materials I—FHEOHFBFEETRULED,
Die-sinking Can be used for die-sinking. Ftolerance  Shows r tolerance of flute tip.

BAEN T Profiling

HEMIICERTERT.

Can be used for profiling.

#BEE carbide

U

Profiling Carbide

IEMECEBRESEZEALTVET,

Carbide is used in the tool material.

DY IIBIE Tolerance on shank
VvV ORDHEFEERLET,

Shows shank diameter tolerance.

Rqu Radius

RINTICERTERT.

Can be used for radius cutting.

CBN

€

Radius

TEMEBICCBNZERULTNET,

CBN is used in the tool material.

u]

%

R :—*Rﬁi Corner Radius

J—FRHEIETY,

With corner radius.

7

Corner Radius

7))

AUBIVIIT Helical

ANUBIIVINTICERTEE Y.

Can be used for helical cutting.

@

Helical

dA=Fa09

Coating

EEE*ZHHI Hardness

M TAREREIM DS ZRUE T o

Shows the machinable work-material hardness.

HY
DL

HRD(DZ l.lnuI Rest Material Machining

BODTUMIICERTEEY,

(Kj

ATHI— b ATH-Coated
ATHI— REBLTHD T,

| *%ﬁ%uﬂ?ﬁ Unequal pitch geometry

FEFERRZIRALTVET,

>
g
=
ol

Rest Material Machiing @ D€ used for side-open cavity cutting. ATH.Coated  ATH coating has been applied. Unequal pitch Adopt Unequal pitch geometry.
ESF 573"”"1 Corner Recessing PNd— |‘ PN-Coated FU”} ijZj_"yj;ﬁ—a—Egﬁ
FIFMILICEATEEY . J PNI—hZELTHDET, Statistics for Drill, Non Step Borer
Comer Recessing  C@N be used for corner recessing. PN.Coated PN coating has been applied.
w5 HHEBANT miniature THI— b TH-Coated BfEZE Tolerance on dia.
HERINTICERTERT, THI—hZfELTHDFT . BEROHFBEZRULET.
Miniature Can be used for miniature cutting. TH.Coated  TH coating has been applied. Shows the drill diameter tolerance.
oo L . St — - .
552 RBIFHL soring TRt T Rt U voix angis
NSIFMIICERTEET, Statistics for indexable tools QO BORUNAEZRLET,
‘Boring Can be used for boring. Low Helix Shows the helix angle of the flute.

EelVis)

=

Treading

19 Uﬂ] b 1J|]I Threading

RUEIDIMNIICERTERT,

Can be used for Threading.

Mill dia. tolerance for
the master insert.

ﬂﬁﬁﬁ Tolerance on dia.
NAS—AVY—NCLDANBRDFBEERLE T,

Shows the mill diameter tolerance for the master insert.

DY BINE Tolerance on shank
Vv I ORDHFEEZERLET,

Shows shank diameter tolerance.

it EF5a%E

Types of finishing

Wﬂbﬁlﬁ Notch angle

IAHBEZETRULET .

Shows notch angle.

EEE*Z' 7JI]I Hardness

T ATREIRAREIM DS ZRUE T o

Shows the machinable work-material hardness.

BN

%”HI Roughing
FMIICEATERY,

Can be used for roughing.

JP4005

(13

Roughing

4‘/*1—MZE Insert grade

AV — MIEERLET

Shows insert grade

o~

IVRZEIVYHZ End mill shank
IYRSILY Y HHETT.

Em Shank Follows end mill shank specifications.

A E 2 J: a) :“ 3 c% Attentions on Safety

1. BB EOTER
(1) TEzr—ZX(#RE) PO TRRIE. TRORUHLE FICTEBZIVAFCTRIEEOE
IS+ TEBEBROLET,
Q) $FIBEINTER T2 TEERRIBR. Th e RF CEEMALVLIICERL TS,
RAFIREOER
() ZERRIC. TR - EhEDSEIEBETOTVEEE, ALubFvoVEADIUT RIS
\

Lo
Feo QA =Dy TV RIAT IR o TV EE T —NEADBF B RIS
172

TLIEBLY,
(3)?57%*4& BEECREBENRELSE . BEEICERERILSL T ZOREOREEIBR
=<1

3. EALEDIER
(1) EDHI T B a3 KB O % BEO AR, H52UDHEBL THL TS,
(2) IFENBIS RO BIE, FULLMEEDL EFOBREL TTRIALLS, FHAGNAEVEE,
EREMORINMED/NSWIHEHB VI T OMEIRICICU THIHIRHEEIEICTREL TTER

<F&W,

B FTHITEMHIBEEDMK T, CERARICHKIBL TRET 2SS BNET, Eio, FINSTFPR
BI22ErHNET, CNEORBMEREEZEENEIL, NEHZVRBEICASTAEBILER
W H)ET DT, TREZZERREIZORRICREH/ N -}, REHPBEDREELER
LTRSERIET COEEEBBAVWLET, R

(4)EDBIARICSEAE D RIEX TRIBICE BRI, GIUSFICEBE K- KK DERD BUET 5K
BREOBRDHZECATIERLEVTES, RRBMYIHIAE CEASNBHE BRSNS
REDTITROTESLY,

(5) TEEARFKDBHLSNIZTERICAESENTEE L,

4. BHHIEO R
() BRI ID TES TH 3L TN RRT BN BUET, BEATRETHRT S0, BIHIE

ToTKES,
(@) LREBIHILETEBBIRELET, BRABICEZOBBEIR A/ —ERM, RHED
PREQREEEBAL T,
(B)AHGRICIIFEILFME RSN 2 UVNRUZDOERILEMH EETNTOET, BIEIED
T EMABIEA RIS CAMBEIEE T BRI (S LADI R BB EL TR
TRIBLT, % LOMAR - NHOR - TOBRBISELLS (705 CoriD |
CHEES,

N

&,

1. Cautions regarding handling
(1) When removing the tool from its case (packaging), be careful that the tool does not pop out or is
dropped. Be particularly careful regarding contact with the tool flutes.
(2) When handling tools with sharp cutting flutes, be careful not to touch the cutting flutes directly with
your bare hands.
2. Cautions regarding mounting
(1) Before use, check the outside appearance of the tool for scratches, cracks, etc. and that it is firmly
mounted in the collet chuck, etc.
(2) When preparing for use, be sure that the inserts are firmly mounted in place and that they are firmly
mounted on the arbor, etc.
(3) If abnormal chattering, etc. occurs during use, stop the machine immediately and remove the cause
of the chattering.

3. Cautions during use

(1) Before use, confirm the dimensions and direction of rotation of the tool and milling work material.

(2) The numerical values in the standard cutting conditions table should be used as criteria when starting
new work. The cutting conditions should be adjusted as appropriate when the cutting depth is large,
the rigidity of the machine being used is low, or according to the conditions of the work material.

(3) Cutting tools are made of a hard material. During use, they may break and fly off. In addition, cutting
chips may also fly off. Since there is a danger of injury to workers, fire, or eye damage from such
flying pieces, a safety cover should be attached when work is performed and safety equipment such
as safety goggles should be worn to create a safe environment for work.

(4) There is a risk of fire or inflammation due to sparks, heat due to breakage, and cutting chips. Do not
use where there is a risk of fire or explosion. Please caution of fire while using oil base coolant, fire
prevention is necessary.

(5) Do not use the tool for any purpose other than that for which it is intended.

4. Cautions regarding regrinding

(1) If regrinding is not performed at the proper time, there is a risk of the tool breaking. Replace the tool
with one in good condition, or perform regrinding.

(2) Grinding dust will be created when regrinding a tool. When regrinding, be sure to attach a safety
cover over the work area and wear safety clothes such as safety goggles, etc.

(3) This product contains the specified chemical substance cobalt and its inorganic compounds. When
performing regrinding or similar processing, be sure to handle the processing in accordance with
thelocal laws and regulations regarding prevention of hazards due to specified chemical substances.
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Cutting applications : Cold forging die
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Drill and Threading tool for high-hardness steels

EtEEHAASIIN TAIER 14

For cutting shaped areas of high-hardness steels

B CHEIT

Product Introduction

SEEEEEN0 - BN TAIE 4,

For cutting structural areas or mechanism areas of high-hardness steels

PIWVI7EI1S—ZIVERYvYD 92

The shanks for Modular Mill

SEEMNMNIA : JP4005. ATHO—FT«0T 926

For high-hardness steels cutting : JP4005, ATH coating

ESEIAFREUIR : Tribec 97

Surface treatment : Tribec




Ue A

il

I
4
2

Vuw\¢—p

Qe2AU7 QVAaNI—L W\—Up\d  BHS RS R

SEEfMATRES 1Yy T

Cutting tool lineup for high-hardness steels

Semi-finishing

Fhig&X 5 RAABBIN A
Application range For cutting shaped areas
R Tt | BEYUYR | @EY/UYR | CBN  |BEYUYR | @8EY/UYR | AR | BIE/Uvk
e SYFAA | SIYFPAA | SIPRH | SYPRA | ROTI7H | ZOIFH | K—ILH | R—ILF
Indexable Radius | Carbide solid Radius | Carbide solid Radius CBN Radius Carbide solid Square | Carbide solid Square | Indexable Ball Carbide solid Ball
TEARYAX
sl ®8~¢32 | $6~¢20 | $0.2~¢6 | $0.2~¢3 | ¢1~p32 | $0.2~p6 | $6~¢32 | dp1~d12
RAEEER
Stocked Items
e
a wanel Il __IR . wndl
2 | 74T
= | It
B RH2P | CEPR-CR-TH EPDRE-ATH|CBN-EPSR| CEPR-TH |EPDSE-ATH| ABPF | EHHB-ATH
8 PIIrEEE | IRyITH/\—R| TRyoF4—7 | TRvZCBN _ | Tikws IRvoF«—7 | PLI7R=IL | Iy
@ SI7AZI J—FRfJ&E V7R A=\=SIFX| THI\=R AOIT TLyIavE J\AIN—=RR=)L
S High Hard Radius | Epoch TH Hard IRUa—v3y | TR Epoch TH Hard TI/MmJa—3/3> | Ball Precision F Epoch
= Mill RH2P type Corner radius Epoch Deep Epoch CBN Super Epoch Deep ABPF type High Hard Ball
ﬁ Radius Evolution | Radius End Mill Square Evolution
'L_' Page
o L P.14 BN P.16 BN P.18 NN P.28 BN P.30 BN P.32 NN P.38 BN P.44 J
Sy B 8B - B 0 o @
A Y —h &
Insert grade
A 1~8 6 2 2 4~8 2 2 4
o. of flutes
jj‘yg—fﬁ‘j_'“— E“‘ = SN = S
> Y15—9%)7 EV25—9%07
DiEsE Modular / SIIank - - - - - Modular / Sr?;nk -
Kind of cutter body
AT
Roughing
Rt EFNT

DDII*E [Zﬁj\ Application range

T EFT

Finishing

TRER
(V- L)
Shaped element
(holes, threads)

*ﬁﬁu*ﬁ' Work material

Carbon steels
Alloy steels

TUN—R4

Pre-hardened steels

BEANE
45~55HRC

Hardened steels

BEANH
55~65HRC

Hardened steels

BEAN
B65HRCZ#BZ%

Hardened steels
More than 65HRC

J—F4VJ. AV—MHREICELTIE. HICEEEMICET 20DZ/ELTHOET . 2COI—FTAVT. A VT—MEICDOVTIE
FEmA505 2013-2014 Ffcld, IR 1—R=ZETELLE,



RZAREBIN T A

For cutting shaped areas

1BiSE - EAEERII LA

For cutting structural areas or mechanism areas

FZX5

Application range

/UK /U YUYl | CBN_ | USESRSL | i U | i UV | B UYR | g
R—ILA | K= | R—ILH | R—ILF RUJL RUIL | QUEID | st
Carbide solid Ball | Carbide solid Ball | Carbide solid Ball CBN Ball Indexable Tool | Carbide solid Drill | Carbide solid Drill | Carbide Thread
FoE | LRI
¢3~912 [90.1~p12| ¢0.1~92 | $0.2~¢2 | p16~d63 | $p2~@12 | ¢0.1~2 | Trreadda. ;%‘EZTJ%D
M3~M1 2 S’tc\)cke(itlteml:;l:I

EPDBE-ATH ET-PN |72 |8
EPBTS-TH |EPDBPE-ATH | EPDBEH-ATH|CBN-EPSB| ASPV | NSBH-ATH | EMSBH-ATH EDT-TH i
IRvIN=R | IHvo RV | Ifvo 74— | TyoCBN | 7IL77 BEOH | Iivow(oO - 8
M=ILZAMOVYT | F4=TR=)L | R=)b A=]\=iR=)l | KUyYaI)L | JVATYTR=5— | ATvTR—5— | TKvZ (D) 2
Epoch Hard Ball | TiRU1—>3> | TRYa—Y3Y | TURSIL VyA4T H H ALYRE)L 8
Strong Epoch (Pencil) J\—R Epoch CBN Super | Polish Mill V type | Carbide Oil Hole Epoch Micro Step | Epoch (D) Thread =

Deep Ball Evolition | Epoch Deep Ball Ball End Mill ASPV Non Step Borer H | Borer H Mill bl
@ Evolution Hard - E
p.a8 JI 556 JE P64 D & | €D ¢
JP4005 SR
-k {2 —
ATHOGN e
~ — — BHA (I I
2 2 2 2 2~8 I4ﬂutes No. of flutes
Grm et HYET—RT—
ST A7
— - - - fl\/l{jiar/S{\ank?BZ\'i - - - @E%ﬁ
Kind of cutter body
AT
Roughing
it EFNT

Semi-finishing

T EFMNT

Finishing

RER
(% - L)
Shaped element
(holes, threads)

DDII*E [Zﬁj‘ Application range

Carbon steels
Alloy steels

TUN—R/fd

Pre-hardened steels

BEANG
45~55HRC

Hardened steels

BEANH
55~65HRC

Hardened steels

AN
B65HRCZ{#EZ %

Hardened steels
More than 65HRC

*ﬁ‘ﬁllﬂq Work material

Regarding coatings and insert materials, the table above shows mainly those that are suitable for high-hardness steels. For all coatings and insert materials,

please refer to the 2013-2014 product catalog or new product news.
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Applications for milling

tHIINTRE

Actual results of processing

BEED

Customer needs

(A AEN||

AR - RFFm - mm{i

o SEARCHrr.-"' | SR
‘ rmERE LE

High efficiency / Long tool life / High quality
Technology development capability
“ —n . High-performance tools
TEERT—HX—-2X ore

Database for selection of
Hitachi tool products

Nuw\—pcoHE

: ]_.i
|

HHSESER

V4
ECO V7 180 \ N
)Y

T
N\ /4

NN\ T1/7<4

BIRIDF—HRMT

Energy-saving machining

Qe AT B SVANI—L W=\ BHS 3 Wi
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B Soiiitions for Milling |

A Y=Ll R RICIE T B2 TRt T
r':u S < BROITICH UL BiEs T
MIHEEOELE. h=5)L IR OHIA.
ﬁ R == [(MIVUa—>3Y]0

T DA CFNDFT
|
Or¢ ‘than jUSt supplying cuttmg tools, Hitachi Tools
*FIV to ) offer customers Solutions for Milling, including
selectlon of the best tool aj to the purpose|of milling,
methods for |mprovmg _ma hining efficiency, reducing

(TR total cost Isavmg energy, /, and so on.

dn aun

N
=P

MTEEEDE E
r—% LR MR
Improved machining efficiency

Total cost reduction

%I‘?(DHHI

i Actual cuttmg
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Solutions for Milling

RE=F1—ICTEZRFE!
Speedily search for tools

TEORAKR- &Rz, BIE TENR #EIM

UIHIFCRED SRR TEX T,

Tool type, dimensions, and conditions can be searched from item code,
diameter, work, and cutting form.
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EARCH RBFTEZRELERUVHULET

Quickly find the optimum tool.

FTan » 1L 0n E(EHIRTE!

Search priority on new products and recommenaded products
BEFROMIHBEICRAPREM CEDRNTLE - #R
TEMBENICRREINET .

The latest tools and recommended tools that can contribute the most to
reducing customer machining are given priority for display.

[ =TS a I uEs b R et R e
pigmed il @ = mswsssm B T mE W 0 i
iF— A M W meemws & W oE W i i
— ot~ | T I
T iwitm
~ : b # — - -
e fep-8
-
B oy LR R ) e
e T R ] A ¥
= poaa ,, S s - r
) x
= R T - 4 aa
e, P R
e o SETIAATLS | & -
Fea VB
rare— T L e S — - "
- =1
e fas =R - L - -
'
Tt
T —— (S0 T
P == B
] Fin  mea - = [

HiY— }lﬂ?)JléllJIE ‘“E?‘"—f”*‘—

1O0OL SEARCH:

Database for selectlon of Hitachi TooI Products

RFELTREUX I~/‘F'/i(? I

Search results fool list creation

FIvIUTIED—EZFEDTIIEILT—FIC
HATEXT . RRIKES PRIEZERDOMERICIE
bEd,

Alist of tools that have been checked can be created and output as Excel data.
This makes creating a request for estimate or order sheet more convenient.

-'/i
ImE =
1B -~ -
1D —_— —
-
AR =
F w9 B Add check. BT R A
- | s | =
o e |
_ T—— S —
- - ! ! l !
! / UZMTEM
Add to list
: Y Microsoft Excel [CH77
RN —————= Output to Microsoft Excel

b
P Embkl ek

TOOLSEARCGH

— 5o >0—NR!

Dowrload of technical data

CAD/CAMEZE(CEIIDDXFF—457%(dUs. 1T
BB —NO NS TV Ya—T4V T (—8IE)D
T—YDIIVO—RHTEXT,

Download of not only DXF data that help with CAD/CAM, etc. but also

Production 50 sheets and troubleshooting data (for some tools) can be
performed.

w HY—)LWHITEEZET —FN—X "TOOL SEARCH™ "7 Itz A&

To access the Hitachi Tool cutting tool selection database "TOOL SEARCH®" click below.
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Solutions for Milling

PRODUCTIONS0" h—% LR hZHIRS 55 5ZRLET

Let us show you how to reduce total cost.

PRODUCTION50"
5 [ITHE=] ?

Why "machining efficiency"?

[BAMEZ T2 BARZMELTDIBL SEDLETEXIH TRHRZDERF KGR
TEsTZfilI2ICE PIEDYMZEED U BDOFE R Ao ULDE. RUMIZEZL MESTRIFT NIRRT TRALIC
M CEBh. ZDEDICF APIEDRHETHO>TH BLVEENRZERIR I D EICROTRIEIANE
ERLTCLWKDHREDTECTY

A variety of activities like reducing purchasing costs, reducing the number of purchased parts, etc. can already be
performed, but what should be done after that? To keep on a manufacturing business, the only thing it can do is continue to
produce goods. Moreover, the products should be manufactured keeping good quality in cheap price, and so you can
dominate the market. In the end, even though it's difficult, the most effective way to reduce manufacturing costs is by
achieving high manufacturing efficiency.

@ Q Use the latest tools!

.g) SRR DDIE ; ﬂﬁﬁmi\jtb Total production costs comparison
< .  OIEHE @FHMIE%E
@ s ZEE=T) BR  pcinme omirme

Y {ITBE (¥%F 5000 2500 10000

/ P : IEE® (B %) 50 50 50
: Td : IEXIE (5/F) 2 2 2
TEBEZL M : HEE  (¥9) 100 100 100
Cheaper tool costs Tc : MITESRS (5. 18) 20 20 10

K :iIZ& (@ | 2104 | 2054 | 1204

N

< EEEtERIIFRDFEXN TEHUE Uiz, >

e
-, 0 IO
: (Y+MXxTd)
‘ e m: ﬁ K=MxTc+ = (¥ /{8)

General Pr in
Tool management ocessing
costs

costs costs

Cost Reduction

L] Pl
@Igzﬁa)afﬁ < bT:_ = I Case when only tool costs are reduced:

TEEZFDICLUTHEHBBESTOMIEREFEEAEEZEDDETFE Lo COKRIICHTEIC
W BDTEEDLEERMIERICAEVCD. BESTOF@ILKICK T DAYV HNIEARF
TEFEAS

Even if tool costs are cut in half, the customer's processing costs remain virtually unchanged. In this
way, since tool costs are only a very small percentage of processing costs, reducing tool costs cannot
be expected to contribute to increased profits for the customer.

@Hsimi IEE 55% 'J 7' CE; Proposal for using the latest tools

WWiR/EFlTIhH. TEEN2MEBICE - TH. R LEDMREZED U TN TEEZ R
TNEEEBIDKIICNIEIKEEF CE. BEROHDILKICKELTF SIS
ZEDTEXT,

To give an extreme example, even if tool cost is doubled, if the processing time can be cut in half by

utilizing the performance of the latest tools, then as you can see from the calculation example, major
reductions in processing costs can be achieved, greatly
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Solutions for Milling

MI7Z7Uo—3>
Cutting Applications

SREBSE DAY FANCILETIV

Cold-forging die: Watch bezel model

W=SLD-MAGIC 60HRC

(A AEN||

Vu\—p o HE

—
e

| emmmmiCGIT AUTbHEE |\

* Enables boring and threading after heat-treatment. — %

NSBH'ATH P78§,E.ﬁ Refer P.78

EDT‘TH P88;’§lﬂ.ﬁ Refer P.88

Qe 2 A7 B QUANI—L BV IEHHE”:.”%%-%"TE#E& HHSBESER

ZEOHY AT Y D= Ll

NSBH-ATH



IvJa—v3ayv
Solutions for Milling

PNIP
RIS P A=
RSRE

High Hard Radius Mill RH2P type

3 Chi1 VN

ThIS is the point !

. g
’ =
4 ~9— & : JP4005
R Insert grade : JP4005
s —
@M 5c3TRK TE0HRCH S D
o ESEEESHDER, b HaTE
% * Enables direct cutting of 60HRC-class high-hardness
steels using indexable tools.
.
=

10 seaie eimans dun || SEAIR padeys Buing

THRA VB!

ThIS is the point !

jueys Jejnpop

EHHB-ATH

Q@4ANHAR—ILIY RIIVT
=EERPRINT

O HHE D TERE BiExR

* High-performance medium roughing using 4-flute
ball end mill
+ Dimensional accuracy of curved surfaces is also secured.

Buneos

P44§Eﬁ Refer P.44
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Solutions for Milling

MI7 TV —2ay sRRER (OFyFANEIVETIV) SLD-MAGIC(60HRC)

Cutting Application : Cold-forging die (Watch bezel model) fEFCAM: HSM Works

= W80xD80xH40mm T et . NSBH-ATH I
I
N LR EOH /A7y IK—5—H
= B U R P ‘" Carbide Oil Hole Non Step Borer H
= WANEIC/ YR F v TR
S = Non-step boring of hardened steels
,( —-_— =
~ |
; == NSBH-ATH(® 8) 7J</§'|‘$ﬁ7]ﬁ“/ﬁ\ WEM’%}E Internal water-base coolant
v — n=3,900min" (ve=98m/min) vi=300mm/min(-=0.077mm/rev)
7 SRE Depth AOMMEHE Through hole 27 Holes
EE—— Refer P.78
|
et

4]

blkd

—: :E';!‘ EDT-TH __
hilll ; Tool ,' ’I\‘yaDZU‘yI‘—’l’
== 20 RS Wy e " Epoch D Thread Mill

ll

RANHICTNRIELTR U D

Direct threading of hardened steels

Nw\W—pcoH
L

el b

EDT-1.25-20-TH (M8) Air Blow
—— | n=2,310min-1(ve=45m/min)
— vi=62mm/min(fz=0.03mm/t)
—_— Refer P.88

1 5 RH2P10168-4
ne e PWIPEBESIP A
B a0 .\ e * High Hard Radius Mill RH2P type

AR IC K DERFED XTI
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Direct major roughing using an indexable tool.

RH2P101 BS(¢1 B6XR2) 1Y — hiifE Insert grade - JP4005
Air Blow. n=1,393min"1(ve=70m/min)
vi=1,95 Tmm/min(fz=0.35mm/t) ap=0.2mm
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ARAR=ILTHERNBE > TRAEFEMT

High efficiency cutting using 4-flute ball mill,
including using the outer circumference e

EHHB4060-ATH (R3) Air Blow
n=8,000min-1(ve=150m/min)
vi=2,330mm/min(z=0.073mm/t) apXae=6mmX0.12mm

jj“- Refer P.14
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Refer P.44
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Solutions for Milling

—— e

e EPDBEH-ATH
T TRYI74=TR=DIRY1-530)\-

Epoch Deep Ball Evolution Hard

FVEBD CcHbEmMILE EIFEZERRK =

Create high-grade finished surface even in deep areas.

n=19,110min""(ve=151m/min)
vi=1,468mm/min(z=0.044mm/t) apXae=0.05mmXx0.02mm

D

[ EPDBEH2020-10-ATH (R1X®ET10) Mist
Refer P.64

dn aur

P ‘CBN -EPSB-F
' Toar - LINWICBNA=/{=R=VIIFZ)Y

Seal.- -* Epoch CBN Super Ball End Mill

CBNIY R TR EIFEZRA

Create high-grade finished surface using CBN end mill @
=
CBN-EPSB2020-2.5-F (R1 XETF2.5) Mist g
n=27,000min-'(ve=85m/min) vi=1,940mm/min(z=0.036mm/t) =
ap=0.03mm EXD 1L cutting amount : 0.02mm ;
Refer P.72 =
a

I . ASPV2016R-2

L oo+ PVIZIRVYSAZINT AT
*«...-* Polish Mill V Type ASPV

I HEAIEE EIFZREZEINTET =
Use indexable tool for finishing vertical wall surfaces. 'g

ASPV2016R-2(¢p16XR0.4) >/ —R#47& insert grade : JPA4005
Mist. n=3,981min-!(ve=200mM/min)
vi=1,592mm/min(z=0.2mm/t) apXae=0.2mmx0.02mm

Bung

D

Refer P.74

SB3JE WS|UBYIAW
10 SB3JE [RANINIS

PIHIERI (CAM) : St BBFRI 475  cutting time (CAM) : Total 5 hours 47 minutes

PROCESS

jueys Jejnpop

IRE : $93um

REFRIEICKDEEIEmZO L

Surface smoothing improves die life.
OHIZBREIN—-TEHLSTEDHAD
EER D)+ ST ob—91yva—-vay

P.97&88 ~ Because we're the Hitachi Metals Group,
we can offer original total solutions of materials + cutting tools + surface treatment.

- ®
el Tribec %55 Hikaru Smooth
Surface Treatment
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Solutions for Milling

PROCESS

12 Xl R—RUYIDDERFDTE

Direct cutting tool for Drilling & Threading

N
BB~ BIF (BERED) XUy W |
» Reduces setups to electrodischarge machining equipment or special machinery.
- Longer unmanned operation by reducing labor involved replacement of electrodes and tools.

OIEEANTS Y IMER Ny T BT &THEAIEHE

Increased tool rigidity and cutting flute strength ——

o]

7 omENMTI#CERE~OERIDE X ZHR
70 OEEPTIROMIER THERSLT. MANIOREIL e
7 Merits of drilling (direct drilling) of heat-treated materials
+ Shorter delivery by stocking hardened blanks.
e -
_ BEANFI~NDIND S Drilling for Hardened steels
i |
i) == = J &
) REANFDNRSBIFEBERLIEE LY
JJ = Let us take care of drilling in hardened steel.
3
4
) Borer H NSBH-ATH P.78%6
Refer P.78
i
iy |
lj:I]Iu (ﬁ ﬁ) Applications
H
w el OIJIHFEYR ORI OHREIN
4 ® ZOftEEEMAM DTG
;";JE — + Ejector pin holes -+ Cooling holes - Core pin holes - General drilling in high-hardness steel materials l
A
5N
51 |
5 5
mll | d
l E_ -~ . »
A i E N RUNAE ——
% Center thickness j Helix angle ‘
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P.88&Hg
Refer P.88

Epoch D Thread Mill

No pilot hole needed!

Epoch

Reduces risk of breaking of

7_- 7 / O :J“ ~  Trchnology

| HiiABDUR S Z{EiR!!

Reduces the risk of breaking off inside!
HRUARKDINSEROIEZFERUCIITHD., EHICHIDLFHHlNL
DEFENBDIET, IO FHREMED T LU IIUAHFDURITHMERENE T,

By using a tool with a diameter smaller than the inside diameter of the thread and also breaking the cutting chips
into smaller bits, cutting chip removal is improved and the risk of the tool breaking off inside is reduced.

| —ZTigerRLIIbIITHiETRE!
One tool can do various types of thread milling!
AR0 - £RU - HIBRUENCTOIS LA ZEE T BIEIFTHILAFETT,
¥EUTETMITERLEERQUEMBERURBHFURNRLEDE T, (F)ET-1.25-16-PN #ERU M8XP1.25 #iIEHRQLU M10XP1.25

Right-hand thread milling, left-hand thread milling, and fine thread milling can be performed by just changing the NC program.
The nominal diameters of the coarse threads and fine threads that can be processed with the same tool are different. (Example: For ET-1.25-16-PN, coarse thread is M8 x P1.25 and fine thread is M10 x P1.25)

| IHIRMEBHICRETEE T

Cutting conditions can be freely set!
FvITDEKIICEEREEDZREAS B DMENTEL, TVRS)VERRICER
TEFIDT. MIRRICEOBIRHUEREDNTIRETT,

Unlike when using taps, synchronizing the rotation and feed rates is not necessary, so these tools can be used in
the same manner as end mills and cutting conditions can be set according to the processing environment.

| Bz AT HETAE!

Processing is possible with various types of machines!
v ICHERTERmHNEWNCD, EEHEFEHDOER TOHTERVIEITFET,
FeIVEVIRIVI—DEIEERY— UV I ZMEELF A,

Since the load is smaller than when using taps, these tools can be used even with machines having low-powered
spindle. In addition, special tooling such as tapping holders is not necessary.

I RIFIFITE%ZEiR!!

Provides good processed surfaces!

ErECtIEIC KD, SUNZIFIL CREFEINTEZFSNE T .

Interrupting cutting suppresses gouging to provide good processed surfaces.

I AEZ2WUEBDHNELINDIRE TR ULID I HiTFE!!

Minimal incomplete crests enable thread milling to be performed to the bottom of the hole!
IRy RAVYRIIVEAZRIUBZRITTHESTF. TikvIDRAVYRIIVIEA TS
WERHY T LTI DT, FZWVNDEF TRUYIDII L ZTVWcWMESICRETT .

Epoch Thread Mills are designed with no incomplete crests and Epoch D Thread Mills have only one incomplete crest,
making them ideal for when you want to perform thread milling to the bottom of shallow holes.
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AEEBNTE Indexable Tools, Radius

W77 SRESSIP A=)V RH2PHS High Hard Radius Mill RH2P type

g SideCuting  Slotting  Die-sinking _Profi Semi
Finishing

JP4005
JP4015

besil I8# JUN\-RVE BANE  SANE SEANE
G 45~55HRC  55~65HRC  65~72HRC

A I‘IJ_ |‘=J'\7-Jag‘{ 7 Straight Shank type

STl S g B
& o,
re=2/ L1 i re=2 L1 .
Fig-1 ¥ 25—¥ Regular type Fig-2 7724 —73wME Undercut type
HESERST ML
o o . Fastening torque
RH2P1 S )= 0.5N-m
T_f}i Size (mm)
mRI—R wE|  IH FER
Item code Stock '\fl]Zt eo sf M?I)IE; i(;. (I)evn%ay Shg:g 3 . L1 Shape
RH2P1008S-1 { ] 1 8 75 10 16 Fig-1
RH2P1010S-2 o 2 10 80 10 20 Fig-1
RH2P1010S08-2 o 2 10 80 8 20 Fig-2
RH2P1012S-3 ([ 3 12 80 12 20 Fig-1
RH2P1012S10-3 o 3 12 80 10 20 Fig-2
RH2P1016S-4 o 4 16 90 16 25 Fig-1
RH2P1020S-5 { ] 5 20 105 20 25 Fig-1
OF)  IREEBEMCI, @ : Stoked Items.
EII5—F1T e e e,
<C. M E
Fig:S o : / 1. —
Ea =i ()
fastening torque
RH2P1 M- 0.5N-m
\JZs Size (mm
BmRI—K e | D et
Item code Stock | g1 > M?:ng Lf D2 M ®Db L Lo c E
RH2P1008M-1 o 1 8 19 6.5 9.4
RH2P1010M-2 @ 2 10 17 6.5 M6 ) 14.5 5 7
RH2P1012M-3 ® 3 12 17 6.5 9.8 55
RH2P1016M-4 @ 4 16 22 8.5 M8 | 12.8 ' 17 8 10
RH2P1020M-5 ® | 5 20 25 10.5 M10 | 17.8 19 10 15
RH2P1025M-6 ® 6 25 25 12.5 M12 | 20.8 22 17
RH2P1032M-8 ® 8 32 27 17 M16 | 28.8 6 23 12 22

O IZEFEEMCYI. @ : Stoked Items.
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SRR 1> — M - (Jpa005) (JP4015) HEREREROREIC D, BUBE RIS 8T
WelEEX UL, SIEfE - THRAZE BRRLILELET .
*In consideration of reducing environmental loads, the screw anti-seizure agent is now
sold separately to avoid sending unnecessary duplicate tools.
/ fﬁ \ w We hope you will understand our reasoning.
W) p— ; = ‘
;< % B 25270 RSAJ)\— | QUEERERLA
Parts Clamp screw Screw Driver Screw anti-seizure agent
| T 7 S
EEI—R fBE | JPI—R Jr-Coated % size (mm) BAHYSY gﬁmww 5
| Tolerance NEW Cutfer body e 3
tem code Pl JP4005 JP4015 G | T | W =
EPHWO0402TN-2 | Hi | @ | @ | 2 [6215] 2 [4.2 RH2P10.. 240140/ 0.5 P-37
OF | IREFEERCTI. @ : Stoked ltems.
o < H . agn
| 1‘;—:&’6)]#]%#% Recommended cutting conditions
4 [$23))
| eSS 8/ | 910/ | #12/ | 016/ | ¢20/ | @25/ | ¢32/ ‘=R e N
ngajjgrial Recommended 18R | 2P | 3R | 448 | 58A | 64F | 8#H @;gglﬁzr;Dl]Iﬁ,:tkL.:.bt‘C\EtDmb SYhERALTS é’
material 1flutes | 2flutes | 3flutes | 4flutes [ 5flutes | 6flutes | 8 flutes Qéejsﬂlﬁ%’%ﬁgﬁg%%ﬁ@g?ffgg&%%{?ﬁr—@?nDIT =
ve (m/min) | 110 [ 110 [ 110 | 110 | 110 | 110 [ 110 gysiguinme, 2ommiaroweaie L3 <re 3
n(min) | 4,380 | 3,500 | 2,920 | 2,190 | 1,750 | 1,400 | 1,090 %‘%;”‘@’f&%@ﬁﬁ%ﬁ gséo;s_z\sgzm(ﬁ 51 {);s a
BEA NS fz (mm/t) i 0.4 0.5 0.5 0.5 0.5 0.5 0.5 70'7%,252 ':&Hb pre D—HEIYDEVE (72 ~ =
(45~55HRC) jgﬁg?g vt (mm/min) 1.750 | 3.500 | 4.380 | 4.380 | 4.370 | 4.200 | 4.360 @c%z;gé‘g;gl;;&j;??c\\i@g@ﬁm;émﬁ%m =
&0, =
ceimm) 45 |5 | |95 1 95| o ‘Hilgemmemsame s S
: - < 5% Fi] 5 O <R <«
Q (cm¥min) | 1.6 6.3 9.2 125 | 15.7 | 18.9 | 24.9 gggﬁ%;g%%{&;ﬁéﬂﬁgEiﬁg;gﬁgf;)ﬁ%g
i RERBET CEEBRL .
,‘f(g?r/‘r_?)'”) 5 ';590 5 go ] Zasgo i 3590 : 2590 97650 77550 @;ﬁgs-mausﬁﬁa\ A DB BUES DCEALENT
, » s , , EEW,
1A N fz (mm/t) 0.3 0.4 0.4 0.4 0.4 0.4 0.4 [Note]
(55~6OHRC) JP4005 vf (mm/min) 890 1,910 { 2,380 | 2,380 | 2,380 | 2,300 | 2,400 (1)Use the appropriate coolant for the work material and machining shape.
Hardened Steels ap (mm) 0.15 0.2 0.2 0.2 0.2 0.2 0.2 i'ZT»Thes_e_conditio_ns are for general guidance; in actual machining
ae(mm) [ 3 | 4 | 5 | 65 | 8 | 10 | 13 mdtens s v pmometes aciing o you aca
Q (cm3/min) 0.4 1.5 2.4 3.1 3.8 4.6 6.2 (3)For slotting or ramping, feed rate should be set to 70% as general criteria.
ve (m/min) 65 65 65 65 65 65 65 @When using an RH2P1010808-2 or RH2P1012510-3 undercut type
n(min) | 2590 | 2,070 | 1,730 | 1,290 | 1,040 | 830 | 650 (g%t ol el e e sanirs astrgcontiors. [
mlnﬁm fz ((mm//t) ) ) 0.25 0.3 0.3 0.3 0.3 0.3 0.3 @Efn‘shurf tol :_-?d;)( the insert at the correct time to ensure safety %—‘
o JP4005 | vf(mm/min 640 1,240 | 1,550 | 1,540 [ 1,560 [ 1,490 [ 1,560 _° ev°°' ‘i ﬁ " N - " dam a
e ap (mm) | 015 | 015 | 0.15 | 015 | 0.15 | 0.5 | 045 ‘peomtmimdzecn et ot g
ae (mm) 3 4 5 6.5 8 10 13 the mscl:ri]ne, anr;_necessa:y personal protection equipment is =2
H worn € machine operator. E"
Q (cm¢/min) 0.3 0.7 1.2 1.5 1.9 2.2 3.0 (DDue to);ire risks do not’?.use neat cutting oil as a coolant. §
) s
RESHEDAEL N\VBIVEDE  Ramping  Hotcar v g
ping / Helical Milling 5=
T EZ Tool diameter ¢ mm #8 | 010 | ¢12 | ¢16 | ¢20 | ¢25 | ¢32 H
BRAIERIA Max. ramp angle © 0.5° LUF (&K 1.0° ) Lessthan0.5° (max. 1.0°) §§_‘
AU FAILIUE Helical Milling / Hole Dia.(mm) 1016 | 1319 | 1723 | 2531 [ 3339 | 4349 | 5763 E:
g
=
~
B I Field ata .
=
o =
@ R vyhMIIX [SKD11(59HRC)]
Pocket cutting example [SKD11, (59HRC)] )
€ 05 S
fEFTE o : RH2P1012M-3 (¢12-R2, 3K(M 3fuees) , EPHWO402TN-2 (JP4005)  E =¢=RH2P1012M-3 ¢ 12:anT =
ﬁ;ﬁﬁ: A Conventional tool A : 5971]:; Radius tool (¢1 2-R35, 2 W}J 2flutes) g 04— I ﬁ:‘fg :‘:::SI Conventional ool A 9 12:2NT
?E;Eﬁ B conventional tool B 5971]:,% Radius tool (dﬂ 2-R3.5. 2 *SZ}J 2ﬂutes) § - i Comentonsl ool @ 12:2NT
ve=70m/min  £=0.4mm/t apX ae=0.15 X BMM K5 Dry cuting 3 *° -
© vi = 2,229mm/min
O ZHAMEICKD, EROSI T AT EICHNEER DG EHATEE, - 02 T /:: e 2 | =
© LIHIELE 0%EH. = I// ' A =
© ERERBHEICLD. KIEEERT Y TR 8 o % 1.5
© Multi-flute design enables improved performance over 2_2 performance
conventional radius tools. A o ‘

0 25 50 75 100

® Cutting force reduced by 30%.
BIEIR Cutting distance L (M)

® High-hardness steel types enable greatly increased tool life.

15



EEI‘JFE"J SIP AR Carbide end mill, Radius

Im‘y a TH ’\_ F :-TRF."% EpOCh TH Hard - corner Radius

Eto0 Elom 5080

Side Cuting  Profiing  Radius TH-Coated
......

Ds
B d>1~¢6 :0~-0015 6<Ds
1 $65~p32:0~-0.02 Y Joshe
REE 0 TEE  JU\RUE BANE  BANE  BANE D orance 30<Ds
=F] 45~55HRC  B5~B5HRC  65~72HRC

2
1%
28
il
I
M
2
P4
r
A
3

7 CULTH LFE15-FR 6

; -TH Regula?_L 7 EEE;

?‘_ O—_ K T_ﬁf Size (mm)

5 EEITE B e e o | 2k P

ltem Code Stock |Corner| Mill | Flute | Overall | Shank | Flutes
radius | Dia. |Length | Length | Dia.

CEPR6060-03-TH ® 03 6| 15| 60, 6| 6
CEPR6060-05-TH ® 05 6| 15|/ 60, 6| 6
CEPR6060-10-TH ® 1.0 6| 15| 60| 6| 6
CEPR6080-03-TH ® 03] 8| 20| 75 8| 6
CEPR6080-05-TH ® 05 8| 20| 75 8 6
CEPR6080-10-TH ® 1.0 8| 20| 75 8| 6

7:1E CEPR6100-05-TH ® 0.5 10| 25| 80| 10, 6

vy CEPR6100-10-TH ® 1.0 10| 25| 80| 10, 6

U CEPR6100-15-TH ® 15| 10| 25| 80| 10| 6

‘? CEPR6100-20-TH ® 20 10| 25| 80| 10| 6

= CEPR6120-05-TH ® 05| 12| 30100, 12| 6

3 CEPR6120-10-TH ® 1.0 12| 30100, 12| 6
CEPR6120-15-TH ® 15| 12| 30100, 12| 6
CEPR6120-20-TH ® 20| 12| 30100, 12| 6
CEPR6160-10-TH ® 1.0 16| 40110, 16| 6
CEPR6160-20-TH ® 20| 16| 40110 16| 6
CEPR6200-10-TH ® 1.0 20| 45125 20| 6
CEPR6200-20-TH ® 20| 20| 45125 20| 6
CEPR6200-30-TH ® 30 20 45125 20| 6

7 OF : IRAEEBERTI .

NIz @ : Stocked Items.
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. %ﬁtﬂﬁu%1¢§ Recommended cutting conditions
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CEPR-CR-TH
d—FRfdE

Corner Radius

ap [
=
[1-]
A s
BT sice wiing -
WHIM (BS) | e UHAH | gEIsRe S=EDc  Tool Dia.(mm)
ity [Conditon Range Depin ol U lcuting Condion| 91 | 92 | @3 | &4 | &6 | &8 | 10| ¢12 | $16 | $20 | $25 | $30
BEA NS s | ap=1.5Dc |E#EHmin” | 50,000|32,000| 21,000| 16,000| 11,000/ 8,000 6,400 5,300| 4,000 3,200 2,500 2,100
Hardened Steels High Speed | 20-0.03Dc |%D&EEmmmin| 1,320 1,830/ 1,940| 2,110 3,270| 3,170| 3,040| 2,800/ 2,640| 2,530 2,820, 2,510
(45~55HRC) S | ap=1.5Dc |E#EHmin” | 15,000/ 13,000| 8,000| 6,000] 4,200 3,200 2,500 2,100| 1,600 1,300 1,000{ 800
SKDB1, SKT4 | " General | 20-0.06Dc |20&Emmmn| 280|520 520 550 870 890 830] 780 760] 720/ 770 670
AN =@k | ap=1.5Dc |EE#Hmin" | 48,000| 24,000 16,000 12,000{ 8,000| 6,000| 4,800 4,000 3,000] 2,400 1,900 1,600
Hardened Steels High Speed | 26=0.02Dc |%D&Emmmin| 1,150| 1,250 1,340| 1,440| 2,160| 2,160 2,070, 1,920 1,800| 1,730/ 1,950| 1,740 g
(55~65HRC) S | ap=1.5Dc | E#E#min" | 15,000| 9,600| 6,400 4,800 3,200 2,400 1,900 1,600 1,200] 1,000| 800| 600 =
SKD1. SKHS1| “General | 2.20.04Dc [0#Emmnn|_ 250 350 380 400 600 600 570 540 520 500 560 460 &
18 A NSE s | ap=1.5Dc |EEHmin” | 32,000/ 16,000| 11,000| 8,000| 5,300 4,000 3,200 2,700| 2,000 1,600 1,300 1,100 S
Hardened Steels High Speed | 20=0.02Dc |*D&Emmmin| 690/ 750/ 830/ 860/ 1,290| 1,300 1,240/ 1,170/ 1,080| 1,040/ 1,200| 1,080 E
é65~70HRC) SAFZfE: | ap=1.5Dc |B&EHmin’ 13,000 6,400 4,200] 3,200 2,100 1,600 1,300 1,100, 800, 600| 510] 420 =
KH, HAP General | a6-0.04Dc |Z0EEnmnn|  200] 210] 220| 240 360 360 350] 330 310] 270| 320 290
VIBIRARFFEANELDEVREIMEIC DOV TIBEL THOHF T, 2 TORHIMTEIC DOV TFEmAY O 2013-20 14K fcld Fifm—1—RZCEL LS,
Cutting conditions shown are for work materials harder than hardened steel. For all work materials, please refer to the 2013-2014 product catalog or new product news.
[FE] OczsriIahit. SfiEOmE CERIEEL,
@HEIA ITRARICEDE T OBYE I —S U REERL TS, )
QT DYIHIFRARIFVIHIRADELZZTRITBDTY . REDM LT TR TRAR, B8 EREMECRORAZHRL TITE L,
@OEMOEEIHDEDEVEEICE, BEHEEDREZRULETRFTIEEL, o
[Note] @ Use a highly rigid and accurate machine as possible. =
(2) Use the appropriate coolant for the work material and machining shape. S
(3 These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual %
machine and work-piece conditions. =
@ If the rpm available is lower than that recommended please reduce the feed rate to the same ratio. §
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BEIJFEI Carbide end mill, Radius
Im\y 75:'{_7597111“ IJJ._:JE-J Epoch Deep Radius Evolution /AWHcaatin_tLl

7 ) (Eidn) @@ ) R ) 45 b P r—
nrms PP ISP VY o o] | 2T R RS
Applications Finishing type Statistics

Slotting  Die-sinking ~ Profiling Radius Miniature Rﬁ:‘cwﬁ:?':!é\ R\l‘n Carbide

1
Semi Finishing ATH-Coated Corner
Finishing Miniature Radius

2
1%
28
il
I
M
2
o
7
A
3

3 ~ BE| 4+ h5
B +0.005 -
§- (FRIDEHE central axis) ! 0 0.005
REE  TEE  JUNKVE BANE  SANE  BANE rolerance (m)
a&l 45~55HRC  55~B5HRC  65~72HRC
BR NeckR
r
N 8
217 .—; ¢ Dt | I@
2 Flut o
e SRy F—) 1.5~6°—/g
Back taper on peripheral edge [ gz
L

=
T T -4 \ SR 2
5 EPDRE2: ;i == - ATH o s st i st D02 e
% T 3E seemm) o & szerm) F2%
7 BmmI—F R SR - ETR| IR | 2R |8 iR @) AmI—N B AE B ETR IR | 2R | R | filE @
Item code soek| DC r L2 £ L Ds | Suggested Item code soek| DC r b2 4 L Ds | Suggested
Mill | Comer |Underneck| Flute | Overall | Shank | retalprice Mil | Comer |Underneck | Flute | Overall | Shank | retalprice
dia. radius length length | length dia. (¥) dia. radius length length | length dia (¥)
EPDRE2002-0.5-002-ATH | @ 0.5 9,900 EPDRE2006-2-002-ATH | @ 2 5,170
EPDRE2002-1-002-ATH | @ 0.02 | 1 9,900 EPDRE2006-4-002-ATH | @ 0.02| 4 5,170
EPDRE2002-2-002-ATH | @ 2 9,900 EPDRE2006-6-002-ATH | @ 6 5,170
EPDRE2002-0.5-005-ATH | @ | 0.2 0.5]/0.15| 50 | 4 | 9,900 EPDRE2006-2-005-ATH | @ 2 5,170
EPDRE2002-1-005-ATH | @ 0.05 1 9,900 EPDRE2006-4-005-ATH | @ 4 5,170
1 EPDRE2002-1.5-005-ATH | @ ’ 143 9,900 EPDRE2006-6-005-ATH | @ 005| 6 5,170
T EPDRE2002-2-005-ATH | @ 2 9,900 EPDRE2006-8-005-ATH @ | 0.6 8 104 | 50 4 | 5170
*/  EPDRE2003-1-002-ATH | @ 1 9,570 EPDRE2006-10-005-ATH | @ 10 5,170
U EPDRE2003-2-002-ATH | @ 0.02| 2 9,570 EPDRE2006-2-01-ATH | @ 2 5,170
'IL EPDRE2003-3-002-ATH | @ 3 10,600 EPDRE2006-4-01-ATH | @ 4 5,170
s, EPDRE2003-1-005-ATH | @ 0.3 1 025 50| 4 9,570 EPDRE2006-6-01-ATH | @ 0.1 6 5,170
= EPDRE2003-1.5-005-ATH | @ | ™ 15| 9,570 EPDRE2006-8-01-ATH | @ 8 5,170
- EPDRE2003-2-005-ATH | @ 005 2 9,570 EPDRE2006-10-01-ATH | @ 10 5,170
EPDRE2003-2.5-005-ATH | @ 25 10,600 EPDRE2007-4-005-ATH | @ 0.05 4 5,500
EPDRE2003-3-005-ATH | @ 3 10,600 EPDRE2007-6-005-ATH | @ 0.7 ) 6 045 | 50 4 5,500
EPDRE2004-1-002-ATH | @ 1 6,380 EPDRE2007-4-01-ATH |@| 0.1 4 | 5,500
EPDRE2004-2-002-ATH | @ 0.02 2 6,380 EPDRE2007-6-01-ATH | @ : 6 5,500
EPDRE2004-3-002-ATH | @ ) 3 6,380 EPDRE2008-4-002-ATH | @ 0.02 4 50 5,940
EPDRE2004-4-002-ATH | @ 4 6,380 EPDRE2008-6-002-ATH | @ ' 6 50 5,940
EPDRE2004-1-005-ATH | @ 1 6,380 EPDRE2008-4-005-ATH | @ 4 50 5,940
i EPDRE2004-1.5-005-ATH | @ 1.5 6,380 EPDRE2008-6-005-ATH | @ 0.05 6 50 5,940
4k EPDRE2004-2-005-ATH | @ 2 6,380 EPDRE2008-8-005-ATH | @ ’ 8 50 5,940
B EPDRE2004-2.5-005-ATH |@| 0.4 | 0.05| 2.5/0.3 | 50 | 4 | 6,380 EPDRE2008-12-005-ATH | @ 12 55 5,940
7:JE EPDRE2004-3-005-ATH | @ 3 6,380 EPDRE2008-4-01-ATH | @ 0.8 4 05 50 4 5,940
F§ EPDRE2004-3.5-005-ATH | @ 35 6,380 EPDRE2008-6-01-ATH |@| 04 6 | 50 5,940
EPDRE2004-4-005-ATH | @ 4 6,380 EPDRE2008-8-01-ATH | @ ’ 8 50 5,940
g EPDRE2004-1-01-ATH | @ 1 6,380 EPDRE2008-12-01-ATH | @ 12 55 5,940
&8 EPDRE2004-2-01-ATH | @ 0.4 2 6,380 EPDRE2008-4-02-ATH | @ 4 50 5,940
ﬁ% EPDRE2004-3-01-ATH | @ ) 3 6,380 EPDRE2008-6-02-ATH | @ 0.2 6 50 5,940
55 EPDRE2004-4-01-ATH | @ 4 6,380 EPDRE2008-8-02-ATH |@® : 8 50 5,940
% EPDRE2005-1-002-ATH | @ 1 5170 EPDRE2008-12-02-ATH | @ 12 55 5,940
EPDRE2005-2-002-ATH | @ 2 5,170 EPDRE2010-2-002-ATH | @ 2 50 5,060
:S- EPDRE2005-3-002-ATH | @ 0.02 | 3 5170 EPDRE2010-4-002-ATH | @ 4 50 5,060
= EPDRE2005-4-002-ATH | @ 4 5,170 EPDRE2010-6-002-ATH | @ 0.02 6 50 5,500
_,L EPDRE2005-6-002-ATH | @ 6 5170 EPDRE2010-8-002-ATH | @ ' 8 50 5,500
= EPDRE2005-1-005-ATH | @ 1 5,170 EPDRE2010-10-002-ATH | @ 10 50 5,500
72 EPDRE2005-2-005-ATH | @ 2 5170 EPDRE2010-12-002-ATH | @ 12 55 5,500
EPDRE2005-3-005-ATH | @ 0.05 3 5,170 EPDRE2010-2-005-ATH | @ 2 50 5,060
:II EPDRE2005-4-005-ATH |@| 0.5 | ™ 4 1035 50| 4 | 5170 EPDRE2010-3-005-ATH | @ 1 3 0.8 50 4 5,060
5> EPDRE2005-5-005-ATH | @ 5 5,170 EPDRE2010-4-005-ATH | @ 4 |~ 50 5,060
A EPDRE2005-6-005-ATH | @ 6 5170 EPDRE2010-5-005-ATH | @ 5 50 5,060
é EPDRE2005-1-01-ATH | @ 1 5,170 EPDRE2010-6-005-ATH | @ 0.05 6 50 5,500
EPDRE2005-2-01-ATH | @ 2 5170 EPDRE2010-8-005-ATH | @ ' 8 50 5,500
K EPDRE2005-3-01-ATH | @ 0.4 3 5,170 EPDRE2010-10-005-ATH | @ 10 50 5,500
= EPDRE2005-4-01-ATH | @ ’ 4 5170 EPDRE2010-12-005-ATH | @ 12 55 5,500
-« EPDRE2005-5-01-ATH | @ 5 5,170 EPDRE2010-16-005-ATH | @ 16 60 7,260
’> EPDRE2005-6-01-ATH | @ 6 5,170 EPDRE2010-20-005-ATH | @ 20 60 8,030
7 O BEEERTY. iBHiiE($20 1 3FAARIE S HEBIR T O&ffiERTL THOET,
. ' Stocked Items. Prices listed are as of April 2013,and are unit prices excluding consumption tax.
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B NEHERIR
uR 12° S EEME TR, FSAEIESNYOIEE pnder-neck
Neck R WEB_E®D CADCAMYiR—hF—&/\woT ik
Under Neck Length CHESRL LY, Draft — FSAEE Ok

angle
9 Interference

angle

For the effective under neck length and interference angle,
refer to the product catalog or to the CADCAM Support Data
- - - - - - - - Pack on our website.

EPDRE2: : =0 = = ATH SEGAEIF) YIRS TNERTRBOF A, T
R AN . SRS ¢ 4 or higher does not have backdraft shape. @
TI 5£ Size(mm) iﬁtzglj\ﬁ T_]' 5£ Size(mm) ﬁ:EgIJ \J,_‘zh 'g
AmI—F  HE AR - ETR| IR | 2R R i @) AmI—F R AR R ETR| IR | 2R k| il @)
Item code so| DC r L2 2 L Ds | Suggested Item code so| DC r L2 £ L Ds | Suggested
Mill | Comer |Underneck| Flute | Overall | Shank | retallprice Mil | Comer |Underneck| Flute | Overall | Shank | retalprice
dia. radius length length | length dia. (¥) dia. radius length length | length dia. (¥)
EPDRE2010-2-01-ATH | @ 2 50 5,060 EPDRE2015-4-02-ATH | @ 4 50 5,390
EPDRE2010-3-01-ATH | @ 3 50 5,060 EPDRE2015-6-02-ATH | @ 6 50 5,390
EPDRE2010-4-01-ATH | @ 4 50 5,060 EPDRE2015-8-02-ATH | @ 0.2 8 50 5,610
EPDRE2010-5-01-ATH | @ 5 50 5,060 EPDRE2015-12-02-ATH | @ ' 12 55 5,610
EPDRE2010-6-01-ATH | @ 0.1 6 50 5,500 EPDRE2015-15-02-ATH | @ 15 55 5,610
EPDRE2010-8-01-ATH | @ ’ 8 50 5,500 EPDRE2015-20-02-ATH | @ 20 60 5610 .,
EPDRE2010-10-01-ATH | @ 10 50 5,500 EPDRE2015-4-03-ATH | @ 4 50 5390 =
EPDRE2010-12-01-ATH | @ 12 55 5,500 EPDRE2015-6-03-ATH | @ 6 50 5390 =
EPDRE2010-16-01-ATH | @ 16 60 7,260 EPDRE2015-8-03-ATH | @ 15 | 03 8 1.35 50 4 5,610 i
EPDRE2010-20-01-ATH | @ 20 60 8,030 EPDRE2015-12-03-ATH (@] ' 12 | - 55 5610 <
EPDRE2010-2-02-ATH | @ 2 50 5,060 EPDRE2015-15-03-ATH | @ 15 55 5610 =
EPDRE2010-3-02-ATH | @ 3 50 5,060 EPDRE2015-20-03-ATH | @ 20 60 5610 =
EPDRE2010-4-02-ATH | @ 4 50 5,060 EPDRE2015-4-05-ATH | @ 4 50 5,390 <
EPDRE2010-5-02-ATH | @ 5 50 5,060 EPDRE2015-6-05-ATH | @ 6 50 5,390
EPDRE2010-6-02-ATH | @ 1 0.2 6 0.8 50 4 5,500 EPDRE2015-8-05-ATH | @ 05 8 50 5,610
EPDRE2010-8-02-ATH | @ ’ 8 | 50 5,500 EPDRE2015-12-05-ATH | @ ' 12 55 5,610
EPDRE2010-10-02-ATH | @ 10 50 5,500 EPDRE2015-15-05-ATH | @ 15 55 5,610
EPDRE2010-12-02-ATH | @ 12 55 5,500 EPDRE2015-20-05-ATH | @ 20 60 5,610
EPDRE2010-16-02-ATH | @ 16 60 7,260 EPDRE20175-5-01-ATH | @ 5 50 5,390
EPDRE2010-20-02-ATH | @ 20 60 8,030 EPDRE20175-10-01-ATH | @ 0.1 10 50 5,610
EPDRE2010-2-03-ATH | @ 2 50 5,060 EPDRE20175-15-01-ATH | @ ’ 15 55 5610 2
EPDRE2010-3-03-ATH | @ 3 50 5,060 EPDRE20175-20-01-ATH | @ 20 60 5610 =S
EPDRE2010-4-03-ATH | @ 4 50 5,060 EPDRE20175-5-02-ATH | @ 5 50 5390 £
EPDRE2010-5-03-ATH | @ 5 50 5,060 EPDRE20175-10-02-ATH | @ 1.75| 0.2 10 155 50 4 5,610 §.
EPDRE2010-6-03-ATH | @ 0.3 6 50 5,500 EPDRE20175-15-02-ATH | @ | ' 15 | 7 55 5,610 =
EPDRE2010-8-03-ATH | @ ’ 8 50 5,500 EPDRE20175-20-02-ATH | @ 20 60 5,610
EPDRE2010-10-03-ATH | @ 10 50 5,500 EPDRE20175-5-03-ATH | @ 5 50 5390 £
EPDRE2010-12-03-ATH | @ 12 55 5,500 EPDRE20175-10-03-ATH | @ 0.3 10 50 5610 =2
EPDRE2010-16-03-ATH | @ 16 60 7,260 EPDRE20175-15-03-ATH | @ ' 15 55 5,610
EPDRE2010-20-03-ATH | @ 20 60 8,030 EPDRE20175-20-03-ATH | @ 20 60 5610 3=
EPDRE20125-5-01-ATH | @ 5 50 5,610 EPDRE2020-4-01-ATH | @ 4 50 5390 “Z
EPDRE20125-10-01-ATH | @ 0.1 10 50 5,610 EPDRE2020-6-01-ATH | @ 6 50 5,390
EPDRE20125-15-01-ATH | @ ’ 15 55 5,610 EPDRE2020-8-01-ATH | @ 8 50 5610 =
EPDRE20125-20-01-ATH | @ 20 60 8,580 EPDRE2020-12-01-ATH | @ 0.1 12 55 5,610 g
EPDRE20125-5-02-ATH | @ 5 50 5,610 EPDRE2020-16-01-ATH | @ ’ 16 55 5610 2
EPDRE20125-10-02-ATH | @ 1.25| 0.2 10 115 50 4 5,610 EPDRE2020-20-01-ATH | @ 20 60 5,610 §
EPDRE20125-15-02-ATH | @ | ’ 15 | 55 5,610 EPDRE2020-25-01-ATH | @ 25 65 5610 =
EPDRE20125-20-02-ATH | @ 20 60 8,580 EPDRE2020-30-01-ATH | @ 2 30 1.7 70 4 5,610
EPDRE20125-5-03-ATH | @ 5 50 5,610 EPDRE2020-4-02-ATH | @ 4 1 50 5,390 o
EPDRE20125-10-03-ATH | @ 0.3 10 50 5,610 EPDRE2020-6-02-ATH | @ 6 50 5390 g
EPDRE20125-15-03-ATH | @ ’ 15 55 5,610 EPDRE2020-8-02-ATH | @ 8 50 5610 =
EPDRE20125-20-03-ATH | @ 20 60 8,580 EPDRE2020-12-02-ATH | @ 0.2 12 55 5610 <
EPDRE2015-4-01-ATH | @ 4 50 5,390 EPDRE2020-16-02-ATH | @ ' 16 55 5,610
EPDRE2015-6-01-ATH | @ 6 50 5,390 EPDRE2020-20-02-ATH | @ 20 60 5,610
EPDRE2015-8-01-ATH | @ 15 | 0.1 8 1.35 50 4 5,610 EPDRE2020-25-02-ATH | @ 25 65 5,610 »
EPDRE2015-12-01-ATH @ | ’ 12 | - 55 5,610 EPDRE2020-30-02-ATH | @ 30 70 5610 =
EPDRE2015-15-01-ATH | @ 15 55 5,610 3
EPDRE2015-20-01-ATH | @ 20 60 5,610
O : IZHEEBRTY . 1BEMISE20 1 SEARBE . EBERIREOREERRUTHBDET.
. : Stocked Items. Prices listed are as of April 2013,and are unit prices excluding consumption tax.
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BEIJFEI Carbide end mill, Radius
Im\y 75:'{_7597111“ IJJ._:JE-J Epoch Deep Radius Evolution /AWHcaatin_tL}

7 ) (Eidn) @@ ) R ) 45 b P r—
nrms PP ISP VY o o] | 2T R RS
Applications Finishing type Statistics

Slotting  Die-sinking ~ Profiling Radius  Miniature Rnﬁi‘c"ﬂﬁ:?n"é‘ Ru‘: Carbide

1
Semi Finishing ATH-Coated Corner
Finishing Miniature Radius

B EEE +0.005 hs) .
= §- (FRIDEHE central axis) ! 0 0.005

BRERE I8# JU\-RVE BANE  SANE SANE riclerance (mm)
G 45~55HRC  55~65HRC  65~72HRC

2
1%
28
il
I
M
>

Y
Z

HANNIN

BIR NeckR

L 2
e ————— ¢Dc} | Is
2 Flutes IS A .5~6°7/j€

Back taper on peripheral edge - 22

— o . ST T g e 432 N " »= AN S
7 EPDRE2(: =03, 7= (0= ATH AL PR TaBOR CA.
L T sizem) ) & sizemm) B2
v AmI—F  HE AZ - ETR| IR | 2R (WB il @) AmmI—R  EE AR -HEETR IR | 2R B/ i@
7 Item code suk| DC r L2 £ L Ds | Suggested Item code sock| DC r A £ L Ds | suggested
Mill | Comer |Underneck| Flute | Overall | Shank | retalprice Mil | Comer |Underneck| Flute | Overall | Shank | retalprice
dia. radius length length | length dia. (¥) dia. radius length length | length dia. (¥)
EPDRE2020-4-03-ATH | @ 4 50 5,390 EPDRE2030-6-03-ATH | @ 6 50 8,600
EPDRE2020-6-03-ATH | @ 6 50 5,390 EPDRE2030-8-03-ATH | @ 8 55 8,600
EPDRE2020-8-03-ATH | @ 8 50 5,610 EPDRE2030-12-03-ATH | @ 12 60 8,600
EPDRE2020-12-03-ATH | @ 0.3 12 55 5,610 EPDRE2030-16-03-ATH | @ 0.3 16 60 8,800
EPDRE2020-16-03-ATH | @ ’ 16 55 5,610 EPDRE2030-18-03-ATH | @ ’ 18 65 8,800
EPDRE2020-20-03-ATH | @ 20 60 5,610 EPDRE2030-20-03-ATH | @ 20 65 9,100
1 EPDRE2020-25-03-ATH | @ 25 65 5,610 EPDRE2030-30-03-ATH | @ 30 75 9,500
T EPDRE2020-30-03-ATH | @ 30 70 5,610 EPDRE2030-35-03-ATH | @ 35 80 9,500
;J EPDRE2020-6-05-ATH | @ 6 50 5,390 EPDRE2030-8-05-ATH | @ 8 55 8,600
i EPDRE2020-8-05-ATH | @ 8 50 5,610 EPDRE2030-12-05-ATH | @ 12 60 8,600
| EPDRE2020-12-05-ATH | ® 2 12 1.7 55 4 5,610 EPDRE2030-16-05-ATH | @ 3 16 25 60 6 8,800
</ EPDRE2020-16-05-ATH | @ 05| 16 ’ 55 5,610 EPDRE2030-18-05-ATH | @ 05| 18 | 65 8,800
= EPDRE2020-20-05-ATH | ® 20 60 5,610 EPDRE2030-20-05-ATH | @ 20 65 9,100
“ EPDRE2020-25-05-ATH | @ 25 65 5,610 EPDRE2030-30-05-ATH | @ 30 75 9,500
EPDRE2020-30-05-ATH | @ 30 70 5,610 EPDRE2030-35-05-ATH | @ 35 80 9,500
EPDRE2020-6-08-ATH | @ 6 50 5,390 EPDRE2030-8-1-ATH | @ 8 55 8,600
EPDRE2020-8-08-ATH | @ 8 50 5,610 EPDRE2030-12-1-ATH | @ 12 60 8,600
EPDRE2020-12-08-ATH | @ 12 55 5,610 EPDRE2030-16-1-ATH | @ 16 60 8,800
EPDRE2020-16-08-ATH | @ 08| 16 55 5,610 EPDRE2030-18-1-ATH | @ 1 18 65 8,800
EPDRE2020-20-08-ATH | @ 20 60 5,610 EPDRE2030-20-1-ATH | @ 20 65 9,100
EPDRE2020-25-08-ATH | @ 25 65 5,610 EPDRE2030-30-1-ATH | @ 30 75 9,500
sz [EPDRE2020-30-08-ATH @ 30 70 5,610 EPDRE2030-35-1-ATH | @ 35 80 9,500
1k EPDRE2025-10-01-ATH | @ 10 50 5,940 EPDRE2040-8-01-ATH | @ 8 55 8,600
BB EPDRE2025-20-01-ATH | @ 0.1 20 60 6,050 EPDRE2040-12-01-ATH | @ 12 60 8,600
?E EPDRE2025-30-01-ATH | @ 30 70 6,270 EPDRE2040-16-01-ATH | @ 16 60 8,600
F EPDRE2025-10-02-ATH | @ 10 50 5,940 EPDRE2040-20-01-ATH | @ 0.1 ] 20 65 8,600
EPDRE2025-20-02-ATH | @ 02| 20 60 6,050 EPDRE2040-30-01-ATH | @ 30 75 8,600
E EPDRE2025-30-02-ATH | @ 25 30 2 70 4 6,270 EPDRE2040-35-01-ATH | @ 35 80 8,600
@ EPDRE2025-10-03-ATH (@ | 10 50 5,940 EPDRE2040-45-01-ATH | @ 45 90 13,700
iz EPDRE2025-20-03-ATH | @ 03] 20 60 6,050 EPDRE2040-8-02-ATH | @ 8 55 8,600
EE EPDRE2025-30-03-ATH | @ 30 70 6,270 EPDRE2040-12-02-ATH | @ 12 60 8,600
7 EPDRE2025-10-05-ATH | @ 10 50 5,940 EPDRE2040-16-02-ATH | @ 16 60 8,600
= EPDRE2025-20-05-ATH | @ 05| 20 60 6,050 EPDRE2040-20-02-ATH | @ 02| 20 65 8,600
=; EPDRE2025-30-05-ATH | @ 30 70 6,270  EPDRE2040-30-02-ATH | @ 30 75 8,600
= EPDRE2030-6-01-ATH |@ 6 50 8,600 EPDRE2040-35-02-ATH | @ 35 80 8,600
:L EPDRE2030-8-01-ATH | @ 8 55 8,600 EPDRE2040-45-02-ATH | @ | 4 45 1 35| 90 | 6 [13,700
& EPDRE2030-12-01-ATH | @ 12 60 8,600 EPDRE2040-8-03-ATH | @ 8 55 8,600
2 EPDRE2030-16-01-ATH | ® 0.1 16 60 8,800 EPDRE2040-12-03-ATH | ® 12 60 8,600
EPDRE2030-18-01-ATH | @ ’ 18 65 8,800 EPDRE2040-16-03-ATH | @ 16 60 8,600
:ll EPDRE2030-20-01-ATH | @ 20 65 9,100 EPDRE2040-20-03-ATH | ® 03] 20 65 8,600
5 EPDRE2030-30-01-ATH | ® 30 75 9,500 EPDRE2040-30-03-ATH | @ 30 75 8,600
; EPDRE2030-35-01-ATH | @ 3 35 05 80 6 9,500 EPDRE2040-35-03-ATH | ® 35 80 8,600
5 EPDRE2030-6-02-ATH | @ 6 ’ 50 8,600 EPDRE2040-45-03-ATH | @ 45 90 13,700
EPDRE2030-8-02-ATH | @ 8 55 8,600 EPDRE2040-12-05-ATH | ® 12 60 8,600
~ EPDRE2030-12-02-ATH | @ 12 60 8,600 EPDRE2040-16-05-ATH | @ 16 60 8,600
= EPDRE2030-16-02-ATH | @ 0.2 16 60 8,800 EPDRE2040-20-05-ATH | ® 05 20 65 8,600
- EPDRE2030-18-02-ATH | ® ’ 18 65 8,800 EPDRE2040-30-05-ATH | @ ' 30 75 8,600
'\; EPDRE2030-20-02-ATH | @ 20 65 9,100 EPDRE2040-35-05-ATH | ® 35 80 8,600
/7 EPDRE2030-30-02-ATH | @ 30 75 9,500 EPDRE2040-45-05-ATH | @ 45 90 13,700
EPDRE2030-35-02-ATH | @ 35 80 9,500
O BEEER T BEMA1320 1 3F4BRESHERREDEMZRTRLCHDET,
. . Stocked Items. Prices listed are as of April 2013,and are unit prices excluding consumption tax.
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B FEHERIA EEME TR FARERERH YOI S The ffctve
1o _ WEB_E® CADCAMBTK— hF—5/{w 5T inderneck
R ok %{ THERL L, wEs
Under Neck Length For the effective under neck length and interference angle, Draft ~ TSEE Ok
refer to the product catalog or to the CADCAM Support Data angle Interference
Pack on our website. angle
EPDRE?2: : e = ATH NROALLE) SRS TNRTIEBDE S Ao
RN S AN = @ 4 or higher does not have backdraft shape. —
T_T 5£ Size(mm) ﬁtzé’J\ﬁ E
mmI—F R SR TR ETR| IR | 2R | 8| filE @) =
Item code soe| D¢ r le £ L Ds | suggested
M| o || e | Qe | S | "
EPDRE2040-12-1-ATH | @ 12 60 8,600
EPDRE2040-16-1-ATH | @ 16 60 8,600
EPDRE2040-20-1-ATH | @ 4 |1 20 35 65 6 8,600
EPDRE2040-30-1-ATH | @ 30 | - 75 8,600
EPDRE2040-35-1-ATH | @ 35 80 8,600
EPDRE2040-45-1-ATH | @ 45 90 13,700
EPDRE2050-20-01-ATH | @ 0.1 20 65 10,900 5
EPDRE2050-40-01-ATH | @ ’ 40 85 13,700 =
EPDRE2050-20-02-ATH | @ 0.2 20 65 10,900 g
EPDRE2050-40-02-ATH | @ ’ 40 85 13,700 i
EPDRE2050-20-03-ATH | @ 5 | 0.3 20 65 10,900 =
EPDRE2050-40-03-ATH | @ ’ 40 | 4 85| 6 [13,700 =
EPDRE2050-20-05-ATH | @ 05 20 65 10,900 =
EPDRE2050-40-05-ATH | @ ’ 40 85 13,700 <
EPDRE2050-20-1-ATH | @ 1 20 65 10,900
EPDRE2050-40-1-ATH | @ 40 85 13,700
EPDRE2060-12-01-ATH | @ 12 50 10,900
EPDRE2060-18-01-ATH | @ 18 60 10,900
EPDRE2060-24-01-ATH | @ 01| 24 70 10,900
EPDRE2060-35-01-ATH | @ 35 80 13,700
EPDRE2060-55-01-ATH | @ 55 100 17,100
EPDRE2060-12-02-ATH | @ 12 50 10,900 e
EPDRE2060-18-02-ATH | @ 18 60 10,900 s
EPDRE2060-24-02-ATH | @ 02| 24 70 10,900 é‘
EPDRE2060-35-02-ATH | @ 35 80 13,700 2
EPDRE2060-55-02-ATH | @ 55 100 17,100 ]
EPDRE2060-12-03-ATH | @ 12 50 10,900 “
EPDRE2060-18-03-ATH | @ | 6 18 | 5 60| 6 (10,900 §
EPDRE2060-24-03-ATH | @ 03| 24 70 10,900
EPDRE2060-35-03-ATH | @ 35 80 13,700
EPDRE2060-55-03-ATH | @ 55 100 17,100 3=
EPDRE2060-18-05-ATH | @ 18 60 10,900 5
EPDRE2060-24-05-ATH | @ 05 24 70 10,900
EPDRE2060-35-05-ATH | @ ’ 35 80 13,700 =
EPDRE2060-55-05-ATH | @ 55 100 17,100 =
EPDRE2060-18-1-ATH | @ 18 60 10,900 5‘,
EPDRE2060-24-1-ATH | @ 1 24 70 10,900 §
EPDRE2060-35-1-ATH | @ 35 80 13,700 =
EPDRE2060-55-1-ATH | @ 55 100 17,100
OF | FEAEEMRCI . BHMIEE2013E4RRE. BERKREOBMERTLTBDET . o
@ : Stocked Items. Prices listed are as of April 2013,and are unit prices excluding consumption tax. 8
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BEIJFE Carbide end mill, Radius
Im\y 7;4_7597111“ IJJ._:JE -J Epoch Deep Radius Evolution /AWHcaatingj

B EHELEISRIHFZR Recommended cutting conditions [M==I8) =W Wiy

7
1%
a8
il
I
M
>

U
z

Z  SHERUDHISE _ EREIHIRE
7 High efficiency cuttiing condition High accuracy cuttiing condition
A WA JEE AN BEE AN BEE AN SRS AN
E Hardened Steels Hardened Steels Hardened Steels Hardened Steels
Work (45~55HRC) (55~65HRC) (45~55HRC) (55~65HRC)
S| |BETRR| | EES (E0RE| o | BES |E0EE| o | §EY E0EE| o | §EM EbEE
hll(i:;aif- (mm) Unlf:%g?)ﬁd( Gy mir;'r1 mm‘jrfnin ey m{r,r' mm‘7rfnin Ly mi,;’r1 mm\7r111in Gy mirr"r1 mm‘jrfnin
0.5 | 0.010] 37,500 553 [ 0.010 | 35,000 4521 0.010 | 50,000 180 0.0170 [ 50,000 160
0.02 1 0.007 [ 37,500 553 | 0.007 | 35,000 452 | 0.007 | 50,000 180 | 0.007 | 50,000 160
2 0.005 | 33,750 498 | 0.004 | 31,500 406 | 0.005 | 36,700 162 | 0.004 | 36,700 147
0.2 0.5 0.013] 37,500 553 | 0.012 | 35,000 4521 0.013 | 50,000 180 | 0.012 | 50,000 160
> 0.05 1 0.009 [ 37,500 553 0.008 | 35,000 452 | 0.009 | 50,000 80| 0.008| 50,000 160
d : 1.6 | 0.005 | 35,625 525 | 0.005 | 33,250 4291 0.005 | 45,900 70 | 0.005| 45,900 153
e 2 0.005 | 33,750 498 | 0.005 | 31,500 406 | 0.005 | 36,700 62| 0.005| 36,700 147
?" 1 0.010 [ 36,000 5471 0.0T0 ] 33,600 4411 0.010 [ 50,000 336 0.010] 50,000 320
jj, 0.02 2 0.007 | 29,160 443 | 0.007 | 27,216 3571 0.007 | 45,000 300 | 0.007 | 45,000 290
g 0.005 | 27,702 392 | 0.004 | 25,855 316 | 0.005 | 30,000 200 | 0.004 [ 30,000 194
0.3 1 0.074 | 36,000 547 | 0.013 ] 33,600 4411 0.014 | 50,000 336 | 0.013 ] 50,000 320
: 1.5 | 0.010| 34,200 520 | 0.010] 31,920 4191 0.010 | 45,000 336 | 0.010] 45,000 320
0.05 2 0.008 | 29,160 443 | 0.007 | 27,216 357 | 0.008 | 45,000 300 | 0.007 | 45,000 290
25| 0.007]| 29,160 443 | 0.006 | 27,216 3571 0.007 | 40,000 267 | 0.006 | 40,000 258
3 0.005 | 27,702 392 | 0.005 | 25,855 316 0.005 | 30,000 200 | 0.005 | 30,000 194
1 0.010 [ 28,800 620 | 0.010 | 26,726 508 | 0.010 | 40,000 320 [ 0.010[ 36,000 270
0.02 2 0.008 | 28,800 557 | 0.008 | 26,726 4571 0.008 | 36,000 290 | 0.008 | 34,000 240
: 3 0.007 ] 22,031 390 | 0.006 | 20,445 320 | 0.007 | 32,800 240 | 0.006 | 25,600 200
4 0.005| 18,143 321 | 0.004 | 16,837 263 ] 0.005| 21,600 160 | 0.004 | 19,200 150
hn 1 0.016 | 28,800 620 | 0.015 | 26,726 508 | 0.016 | 40,000 320 | 0.015[ 36,000 270
;E 1.5 | 0.013 ] 28,800 620 | 0.012 | 26,726 508 | 0.013 | 40,000 320 | 0.012 | 36,000 270
d 2 0.010] 28,800 557 | 0.010 | 26,726 4571 0.010 | 36,000 290 | 0.010 [ 34,000 240
EY 0.4 | 0.05 2.5 | 0.010] 27,000 531 ] 0.009 | 25,200 4341 0.010 ] 33,400 270 ] 0.009 | 30,600 220
| 3 0.009 | 22,031 390 | 0.008 | 20,445 320 ] 0.009 | 32,800 240 | 0.008 | 25,600 200
5 3.5 | 0.008] 20,655 365 | 0.007 | 19,278 299 | 0.008 | 29,400 200 | 0.007 [ 22,920 180
3 4 0.005| 18,143 321 | 0.005| 16,837 263 ] 0.005| 21,600 160 | 0.005 | 19,200 150
Vi 1 0.0271] 28,800 620 | 0.020 | 26,726 508 | 0.021 | 40,000 320 | 0.020 | 36,000 270
0.1 2 0.018 ] 28,800 557 | 0.017 | 26,726 4571 0.018 | 36,000 290 | 0.017 | 34,000 240
: 3 0.010 | 22,031 390 | 0.010| 20,445 320 ] 0.010] 32,800 240 | 0.010| 25,600 200
4 0.007] 18,143 321 0.006 | 16,837 263 | 0.007 | 21,600 160 [ 0.006 | 19,200 150
1 0.0T0 [ 28,800 620 | 0.010 | 26,726 508 | 0.010 | 30,000 378 0.010] 28,000 Silis
2 0.008 | 28,800 620 | 0.008 | 26,726 508 | 0.008 | 30,000 378 | 0.008 | 28,000 Sills
0.02 3 0.007 | 23,328 473 | 0.006 | 21,773 381 ] 0.007 | 27,000 315] 0.006 | 24,500 261
4 0.005 | 20,736 420 | 0.005| 19,354 339 ] 0.005 | 24,000 279 | 0.005 | 20,000 234
6 0.004 | 16,128 282 | 0.004 | 15,053 222 | 0.004 | 18,000 250 | 0.004 [ 15,000 200
1 0.020 | 28,800 620 | 0.018 | 26,726 508 | 0.020 | 30,000 378 | 0.018 ] 28,000 g5
2 2 0.015] 28,800 620 | 0.014 | 26,726 508 | 0.015 | 30,000 378 | 0.014 | 28,000 Sills
1,’& 0.05 3 0.011] 23,328 473 1 0.010 | 21,773 381] 0.011 [ 27,000 315| 0.010] 24,500 261
=g 0.5 : 4 0.017T] 20,736 420 | 0.010] 19,354 339] 0.011 ] 24,000 279 | 0.010 [ 20,000 234
pill 5 0.007] 18,144 368 | 0.007 | 16,934 297 | 0.007 | 18,000 250 | 0.007 [ 15,000 200
T 6 0.005 | 16,128 282 | 0.005| 15,053 222 ] 0.005| 18,000 250 | 0.005 | 15,000 200
A 1 0.023 ] 28,800 620 | 0.021 | 26,726 508 | 0.023 | 30,000 378 | 0.021 [ 28,000 Sills
2 0.020 | 28,800 620 | 0.018 | 26,726 508 | 0.020 | 30,000 378 | 0.018 | 28,000 315
1B 0.1 3 0.013] 23,328 4731 0.012 | 21,773 381 ] 0.013] 27,000 315 | 0.012 [ 24,500 261
= : 4 0.013] 20,736 420 | 0.012 | 19,354 339] 0.013 ] 24,000 279 | 0.012 | 20,000 234
e 5) 0.008 | 18,144 368 | 0.008 | 16,934 2971 0.008 | 18,000 250 | 0.008 | 15,000 200
o 6 0.008] 16,128 282 | 0.008| 15,053 222| 0.008 | 18,000 250 0.008 | 15,000 200
bl 2 0.0T0 [ 28,800 7741 0.010 | 26,726 635| 0.010 | 28,200 390 ] 0.010] 23,000 320
% 0.02 4 0.008 | 23,328 591 | 0.008 | 21,773 4771 0.008 | 23,600 280 | 0.008 | 21,000 230
6 0.007] 18,144 460 | 0.006 | 16,934 3711 0.007 | 17,800 240 | 0.006 | 15,000 210
t 2 0.018] 28,800 774 1 0.017 | 26,726 635] 0.018 | 28,200 390 | 0.017 ] 23,000 320
3 4 0.012] 23,328 591 | 0.011 ] 21,773 4771 0.012 | 23,600 280 | 0.011 [ 21,000 230
7 0.05 6 0.008 | 18,144 460 | 0.007 | 16,934 3711 0.008 | 17,800 240 | 0.007 | 15,000 210
2 0.6 8 0.007 | 17,237 437 | 0.006 | 16,088 352 | 0.007 | 17,800 228 | 0.006 | 15,000 200
3 10 0.005 | 15,422 355 ] 0.004 | 14,394 2871 0.005| 17,800 221 | 0.004 | 15,000 193
Z 2 0.023 ] 28,800 774 | 0.021 | 26,726 635] 0.023 | 28,200 390 | 0.021 [ 23,000 320
4 0.016 | 23,328 591 | 0.014 | 21,773 4771 0.016 | 23,600 280 | 0.014 ] 21,000 230
a 0.1 6 0.010 | 18,144 460 | 0.009 | 16,934 3711 0.010 | 17,800 240 | 0.009 | 15,000 210
1 8 0.008 | 17,237 437 | 0.008 | 16,088 352 | 0.008 | 17,800 228 | 0.008 | 15,000 200
7 10 0.006 | 15,422 355 ] 0.005 | 14,394 2871 0.006 | 17.800 221 | 0.005] 15,000 193
; 0.05 4 0.016 [ 23,328 591 | 0.014 | 21,773 4771 0.016 | 23,600 280 0.01471 21,000 230
% 0.7 : 6 0.010] 18,144 460 | 0.009 | 16,934 371 | 0.010| 17,800 240 0.009 | 15,000 210
: 0.1 4 0.019] 23,328 591 | 0.017 | 21,773 4771 0.019 | 23,600 280 | 0.017] 21,000 230
: 6 0.012] 18,144 460 | 0.011] 16,934 371 0.012 | 17,800 240 | 0.011 [ 15,000 210
I 0.02 4 0.0T0 [ 30,000 885 | 0.010 | 28,000 723 ] 0.010 [ 20,000 320 ] 0.010] 20,000 288
A : 6 0.008 | 22,950 677 | 0.008 | 21,420 553 ] 0.008 | 18,000 288 | 0.008 | 18,000 256
,‘Q 0.8 4 0.017 ] 30,000 885 | 0.016 | 28,000 723 | 0.017 | 20,000 320 | 0.016 | 20,000 288
w : 0.05 6 0.010] 22,950 677 | 0.009 | 21,420 553 ] 0.010 | 18,000 288 | 0.009 | 18,000 256
7 : 8 0.008 | 18,360 504 | 0.007 | 17,136 411 0.008 | 16,200 259 | 0.007 | 16,200 230
12 0.007 ] 16,524 421 ] 0.006 | 15,422 3441 0.007 | 16,200 246 0.006 | 16,200 219
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Cutting conditions shown are for work materials harder than hardened steel. For all work materials, please refer to the 2013-2014 product catalog or new product news.
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 EHERUDHISRM _ EFREUIHIRGE
High efficiency cuttiing condition High accuracy cuttiing condition
A BEEANSE BEEANSE BEE ANSE BEEANSE
Hardened Steels Hardened Steels Hardened Steels Hardened Steels
Work (45~55HRC) (55~65HRC) (45~55HRC) (55~65HRC)
s | |ETR| | EER RORE| L | EEM | Eo@E o | §EM (xoEE| o | DEM |X03E
Mill Dia. U"Ld:;g';ﬁ‘:k (mm) n \;f (mm) n \7f (mm) n \71 (mm) n \;f
(mm) (mm) (mm) min-"! mm/min min-’! mm/min min-! mm/min min! mm/min
4 0.021 [ 30,000 885 | 0.019 ] 28,000 /23] 0.021 | 20,000 320 0.019 ] 20,000 288
0.1 6 0.012 | 22,950 677 | 0.011 ] 21,420 553 | 0.012 | 18,000 288 0.011] 18,000 256
: 8 0.010 | 18,360 504 | 0.009 | 17,136 411 0.010 | 16,200 259 0.009 | 16,200 230
0.8 12 0.008 | 16,524 421 | 0.007 | 15,422 3441 0.008 | 16,200 246 0.007 | 16,200 219
: 4 0.036 | 30,000 885 | 0.034 | 28,000 723 | 0.036 | 20,000 320 0.034 | 20,000 288
0.2 6 0.021 | 22,950 677 | 0.019] 21,420 553 | 0.021 [ 18,000 288 0.019] 18,000 256
: 8 0.012 | 18,360 504 | 0.011] 17,136 411 0.012 | 16,200 259 0.011] 16,200 230
12 0.010 | 16.524 421 ] 0.009 | 15,422 3441 0.010 | 16,200 246 0.009 | 16,200 219 =
2 0.010[ 29,617 1,421 ] 0.010] 27,707 [ 1,163 | 0.010] 26,730 962 0.0T0] 24,948 798 @
4 0.008 | 27,000 | 1,294 | 0.008 | 25,200 | 1,057 | 0.008 [ 24,300 815 0.008 | 22,680 666 =
0.02 6 0.007 | 21,870 | 1,048 | 0.006 | 20.412 856 | 0.007 | 19,683 660 0.006 | 18,371 539
: 8 0.005 | 19,440 932 | 0.005| 18,144 761 0.005| 17,496 587 0.005| 16,330 479
10 0.004 | 17,010 815 | 0.004 | 15,876 666 | 0.004 | 15,309 514 0.004 | 14,288 419
12 0.003 | 15,120 634 | 0.003 | 14,112 507 | 0.003 | 13,608 399 0.003| 12,701 320
2 0.030 | 29,617 1,421 | 0.028 | 27,707 | 1,163 | 0.030 [ 26,730 962 0.028 | 24,948 798
3 0.023 | 29,617 1.421 | 0.021 | 27,707 | 1,163 | 0.023 | 25,515 867 0.021 | 23,814 714
4 0.018 | 27,000 | 1,294 | 0.016| 25,200 | 1,057 | 0.018 | 24,300 815 0.016 | 22,680 666
5 0.014 | 24,522 | 1,177 | 0.013 [ 22,929 963 | 0.014 ]| 21,651 727 0.013 | 20,208 594
0.05 6 0.011| 21,870 | 1,048 | 0.010| 20,412 856 | 0.011] 19,683 660 0.010 ] 18,371 539
: 8 0.010 | 19,440 932 | 0.010[ 18,144 761 | 0.010 | 17,496 587 0.010] 16,330 479
10 0.007 | 17,010 815 | 0.007 | 15,876 666 | 0.007 | 15,309 514 0.007 | 14,288 419 7
12 0.007 | 15,120 634 | 0.006 | 14,112 507 | 0.007 | 13,608 399 0.006 | 12,701 320 =
16 0.004 | 15,120 543 | 0.004 | 14,112 423 | 0.004 | 13,608 342 0.004 | 12,701 266 =
20 0.003 | 11,340 408 | 0.002 | 10,584 317 0.003 | 10,206 257 0.002 9,526 200 S
2 0.042 | 29617 [ 1,421 0.039 | 27,707 | 1,163 | 0.042 | 26,730 962 0.039 | 24,948 798 =
3 0.033| 29,617 [ 1,421 | 0.030| 27,707 | 1,163 | 0.033 | 25,515 867 0.030 | 23,814 714 S
4 0.025 | 27,000 | 1,294 | 0.023 | 25,200 | 1,057 | 0.025 | 24,300 815 0.023 | 22,680 666 =
5 0.020 | 24,522 | 1,177 | 0.018 [ 22,929 963 | 0.020 | 21,651 727 0.018 | 20,208 594 =
0.1 6 0.016 | 21,870 | 1,048 | 0.014 | 20,412 856 | 0.016 | 19,683 660 0.014] 18,371 539 a
: 8 0.016 | 19,440 932 | 0.014] 18,144 761 | 0.016 | 17,496 587 0.074] 16,330 479
1 10 0.010 | 17,010 815 | 0.009 | 15,876 666 | 0.010 | 15,309 514 0.009 | 14,288 419
12 0.010 [ 15,120 634 | 0.009 | 14,112 507 | 0.010 | 13,608 399 0.009 | 12,701 320
16 0.006 | 15,120 543 | 0.005| 14,112 423 | 0.006 | 13,608 342 0.005| 12,701 266
20 0.004 | 11,340 408 | 0.004 | 10,584 317 0.004 | 10,206 257 0.004 9,526 200
2 0.072 | 29,617 | 1,421 | 0.066 | 27,707 | 1,163 | 0.072 | 26,730 962 0.066 | 24,948 798
3 0.059 | 29,617 | 1,421 | 0.054| 27,707 | 1,163 | 0.059 | 25,515 867 0.054 | 23,814 714
4 0.046 | 27,000 [ 1,294 | 0.042 | 25,200 | 1,057 | 0.046 | 24,300 815 0.042 | 22,680 666
5 0.033 | 24,522 | 1,177 | 0.030 | 22,929 963 | 0.033 | 21,651 727 0.030 | 20,208 594
0.2 6 0.026 | 21,870 | 1,048 | 0.024 | 20,412 856 | 0.026 | 19,683 660 0.024 | 18,371 539 £
: 8 0.026 | 19,440 932 | 0.024 | 18,144 761 | 0.026 | 17,496 587 0.024 | 16,330 479 =
10 0.016 | 17,010 815 | 0.015| 15,876 666 | 0.016 | 15,309 514 0.015 | 14,288 419 =
12 0.016 | 15,120 634 | 0.015[ 14,112 507 | 0.016 [ 13,608 399 0.015] 12,701 320 2
16 0.010 | 15,120 543 | 0.009 | 14,112 423 | 0.010 | 13,608 342 0.009 | 12,701 266 =
20 0.007 [ 11,340 408 | 0.006| 10,584 317 0.007 [ 10,206 257 0.006 9,626 200 3
2 0.072 | 29,617 | 1,421 | 0.066 | 27,707 | 1,163 | 0.072 | 26,730 962 0.066 | 24,948 798 =
3 0.059 | 29,617 | 1,421 | 0.054| 27,707 | 1,163 | 0.059 | 25,515 867 0.054 | 23,814 714 E
4 0.046 | 27,000 | 1,294 | 0.042 | 25,200 | 1,057 | 0.046 | 24,300 815 0.042 | 22,680 666
5 0.033 | 24,522 | 1,177 | 0.030 | 22,929 963 | 0.033 | 21,651 727 0.030 | 20,208 594
0.3 6 0.026 | 21,870 | 1,048 | 0.024 | 20,412 856 | 0.026 | 19,683 660 0.024 | 18,371 539 52
: 8 0.026 | 19,440 932 | 0.024 | 18,144 761 | 0.026 | 17,496 587 0.024 | 16.330 479 25
10 0.016 | 17,010 815| 0.015| 15,876 666 | 0.016 | 15,309 514 0.015] 14,288 419 =
12 0.016 | 15,120 634 | 0.015] 14,112 507 | 0.016 [ 13,608 399 0.015]| 12,701 320
16 0.010 | 15,120 543 | 0.009 | 14,112 4231 0.010 | 13,608 342 0.009 | 12,701 266 =
20 0.007 | 11,340 408 | 0.006 | 10,584 317 0.007 [ 10,206 257 0.006 | 9.526 200 £
5 0.020 | 24,522 | 1,177 | 0.018 | 22,929 963 | 0.020 ] 21,651 727 0.018 | 20,208 594 =
0.1 10 0.010 [ 17,010 815] 0.009| 15,876 666 | 0.010 [ 15,309 514 0.009 | 14.288 419 2
: 15 0.007 [ 15,120 543 | 0.006 | 14,112 4231 0.007 [ 13,608 342 0.006 | 12,701 266 S
20 0.004 | 11,340 408 | 0.004 | 10,584 317 0.004 | 10,206 257 0.004 9,626 200
5 0.033 | 24,522 | 1,177 | 0.030 | 22,929 963 | 0.033 | 21,651 727 0.030 | 20,208 594
1.25 | 0.2 10 0.016 | 17,010 815| 0.015| 15,876 666 | 0.016 | 15,309 514 0.015| 14,288 419 o
’ : 15 0.010 [ 15,120 543 ] 0.010] 14,112 4231 0.010[ 13,608 342 0.010 | 12,701 266 S
20 0.007 [ 11,340 408 | 0.006 | 10,584 317 0.007 | 10,206 257 0.006 9,626 200 =
5 0.033 | 24,522 | 1,177 | 0.030 | 22,929 963 | 0.033 | 21,651 727 0.030 | 20,208 594 b=
0.3 10 0.016 [ 17,010 815 | 0.015| 15,876 666 | 0.016 [ 15,309 514 0.015| 14.288 419
: 15 0.010 [ 15,120 543 | 0.010| 14,112 423 | 0.010 | 13,608 342 0.010| 12,701 266
20 0.007 [ 11,340 408 | 0.006 | 10,584 317 0.007 [ 10,206 257 0.006 9,626 200
4 0.027 [ 20,790 1,076 [ 0.025[ 19,293 883 | 0.027 ] 18,711 752 0.025 | 17,364 611
6 0.026 | 19,957 | 1,033 | 0.024 | 18,471 845 | 0.026 | 17,834 716 0.024 | 16,560 582 =
15 | 041 8 0.023 | 18,900 979 | 0.022 | 17.640 807 | 0.023 | 17,010 685 0.022 | 15.876 559 ®
: : 12 0.023 | 15,120 783 | 0.022 | 14,112 646 | 0.023 | 13,608 548 0.022 | 12,701 447 e
15 0.015 [ 11,760 592 | 0.014 ] 10,976 4731 0.015] 10,584 373 0.014 9,878 298
20 0.012 | 11,760 5401 0.011 1 10,976 428 | 0.012 | 10,584 373 0.011 9.878 298

[EE] cmicohoTiE. 26— YDRTOEREFEESELTZE W, [Note] Upon usage, please refer to comments and notes below table on page 26.
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BEIFEI Carbide end mill, Radius
Il'ﬁ‘y 7;1_7597111“ UJ._:JE-J Epoch Deep Radius Evolution /AWHcaatingj

B EHEYEISRIHFZR Recommended cutting conditions [M==I8) =W Wiy
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Z I ESEs SRR IHISEM
7 High efficiency cuttiing condition High accuracy cuttiing condition
A WA JEE AN BEE AN BREANE BEE AN
E Hardened Steels Hardened Steels Hardened Steels Hardened Steels
Work (45~55HRC) (55~B5HRC) (45~55HRC) (55~B5HRC)
se | r [BFE| B | EOEE| L EEs | E0EE| L EEH |EDEE| L EERE | %D EE
Mill Dia. U"Ld:r:g';ﬁCk (mrl?]) n Vi (mra) n % (m,ﬂ) n Vi (mrl?,) n Vi
(mm) (mm) (mm) min-! mm/min min! mm/min min-! mm/min min’! mm/min
4 0.046 | 20,790 | 1,076 | 0.042 | 19,293 883 | 0.046 | 18,711 678 | 0.042 | 17,364 556
6 0.042 | 19,957 | 1,033 | 0.039 | 18,471 845| 0.042 | 17,834 716 | 0.039 | 16,560 582
0.2 8 0.039 | 18,900 979 | 0.036 | 17,640 807 ] 0.039 | 17,010 685 | 0.036 | 15,876 559
12 0.039 | 15,120 783 | 0.036 | 14,112 646 | 0.039 | 13,608 548 | 0.036 | 12,701 447
> 15 0.025 | 11,760 592 | 0.023 | 10,976 4731 0.025| 10,584 373 | 0.023 9,878 298
d 20 0.020 | 11,760 540 | 0.018 | 10,976 428 | 0.020 | 10,584 373 | 0.018| 9,878 298
; 461 882(23 128,'790 1,076 | 0.042 ] 839? 883 8832 18,711 678 88§S 17,364 556
. g ,957 | 1,033 | 0.039 A7 845 . 17,834 716 . 16.560 582
'jj, 15 0.3 8 0.039 | 18,900 979 | 0.036 | 17,640 807 ] 0.039| 17,010 685 | 0.036 | 15,876 559
: : 12 0.039 | 15,120 783 | 0.036| 14,112 646 | 0.039 | 13,608 548 | 0.036 | 12,701 447
15 0.025 | 11,760 592 | 0.023 18872 3;2 8828 10,5684 373 88?3 9,878 298
20 0.020 | 11,760 540 | 0.018 97 . 10,584 373 . 9,878 298
4 | 0.055| 20,790 | 1,076 | 0.051 | 19.293 | 883 | 0.055 | 18,711 678 0.051| 17.364| 566
6 0.052 | 19,957 | 1,033 | 0.048 | 18,471 845] 0.052 | 17,834 716 | 0.048 | 16,560 582
0.5 8 0.046 | 18,900 979 | 0.042 | 17.640 807 ] 0.046 | 17,010 685 | 0.042 | 15,876 559
® [[12 [ 0042 15120 783 [ 0.039[ 14,112 646] 0.042| 13,608 548 0.039 [ 12,701 | 447
15 0.029 | 11,760 592 | 0.027 | 10,976 4731 0.029 | 10,584 373 | 0.027 9,878 298
20 | 00231 11.760 | 5401 0.021 | 10976 | 428 0.023| 10584 373 | 0.021| 9.878 | 298
) 0.026 | 19,957 | 1,033 | 0.024 | 18,471 845 0.026 | 18,711 678 | 0.024 | 17,364 556
hn 10 0.023 | 15,120 783 | 0.022 | 14,112 646 | 0.023 | 17,010 685 | 0.022 | 15,876 558
0.1
;E : 15 0.015 | 11,760 592 | 0.014 | 10,976 473 0.015| 10,584 373 | 0.014 9,878 298
d 20 88‘115 ]é,gGO 1 ggg 0.011 | 10,976 428 8821% 10,584 373 88;; 9,878 298
5 ] 957 | 1, 0.039 | 18,471 845 ! 18,711 678 I 17,364 556
'IL 175 | 0.2 10 0.039 | 15,120 783 | 0.036 | 14,112 646 | 0.039| 17,010 685 | 0.036 | 15,876 559
5 : : 15 0.025 | 11,760 592 | 0.023 | 10,976 4731 0.025| 10,584 373 | 0.023 9,878 298
3 20 0.020 | 11,760 540 | 0.018 | 10,976 428 | 0.020 | 10,584 373 | 0.018 9,878 298
V) 5 88% ] 9?2'(7) 1,033 8828 18,471 845 88;13 18,711 678 8ggg 17,364 556
10 d 5, 783 E 14,112 646 g 17,010 685 I 15,876 559
0.3 15 0.025 | 11,760 592 | 0.023 | 10,976 473 | 0.025 | 10,584 373 | 0.023 9,878 298
20 0.020 ”3'176(2) 540 88213 19832 1 %8 8828 10,584 373 8812 9,878 298
4 0.052 15 1,630 E ] ,339 .05 16,401 | 1,033 I 15,286 840
6 0.046 | 17,325 | 1,657 | 0.042| 16,170 | 1,271] 0.046 | 15,593 981 | 0.042 | 14,553 801
8 0.036 | 15,750 | 1,415 | 0.033 | 14,700 | 1,156] 0.036 | 14,175 892 | 0.033 | 13,230 728
SRS EE iR EMRGHEGOE R RE IR RoamaE
: g , , . .5 832 . 10,206 642 . 9,526 524
20 0.016 9,923 801 | 0.015 9,261 653] 0.016 8,930 562 | 0.015 8,335 459
2 25 0.010 | 9,923 801 | 0.009| 9,261 653 ] 0.010[ 8,930 505| 0.009| 8,335 411
1;& 32 0.007 | 9,426 761 | 0.006 18,882 : ggé 882; 8,484 480 8888 7,918 391
1 0.065 | 18,152 | 1,630 | 0.060 7, , . 16,401 | 1,033 E 15,286 840
'fJE 6 0.052 | 17,325 | 1,657 | 0.048 | 16,170 | 1,271 ] 0.052 | 15,593 981 | 0.048 | 14,553 801
T 8 0.046 | 15,750 | 1,415 0.042 | 14,700 | 1,156 | 0.046 | 14,175 892 | 0.042 | 13,230 728
2| 12 0.026 | 12,758 | 1,146 | 0.024 | 11.907 936 | 0.026 | 11,482 722 | 0.024 | 10,716 590
0.2
: 16 0.026 | 11,340 | 1,019 | 0.024 | 10,584 832 | 0.026 | 10,206 642 | 0.024 9,526 524
B gO 88?2 8,823 801 | 0.021 9,561 653 88?2 8,930 562 88121 8,335 459
a8 5 d ,923 801 ] 0.0156| 9,261 653 ! 8,930 505 .015| 8,335 41
] 30 0.011 9,426 761 | 0.010 8,798 621 0.011 8,484 480 | 0.010 7,918 39
ff,} 4 0.085| 18,152 | 1,630 | 0.078| 17,038 | 1,339 0.085| 16,401 | 1,033 | 0.078 | 15,286 840
7:JE g 8875 1 g%gg 1 2?7 8826 1 2,1 38 1 %’7(15 0.072 | 15,593 981 8822 14,553 801
=] .05 , 415 .054 oll .16 0.059 | 14,175 892 E 13,230 728
2 0.3 12 0.039 | 12,758 | 1,146 | 0.036 | 11,907 936 | 0.039 | 11,482 722 | 0.036 | 10,716 590
t : 16 0.039| 11,340 | 1,019 | 0.036 | 10,584 832 | 0.039 | 10,206 642 | 0.036 9,626 524
3 20 0.024 gg%g 801 88%% 8%21 253 0.024 | 8,930 562 88?2 8,335 459
7 25 0.020 , 801 b , 5 0.020 8.930 505 I 8.335 411
=L 30 0.014 | 9,426 761 | 0.013| 8,798 621] 0.014| 8,484 480 | 0.013| 7,918 391
3 6 0.1111] 17,325 | 1,557 | 0.102 | 16,170 | 1,271 ] 0.111 | 15,593 981 | 0.102 | 14,553 801
2 8 0.091 | 15,750 | 1,415 | 0.084 | 14,700 | 1,156 | 0.091 [ 14,175 892 | 0.084| 13,230 728
12 0.052 | 12,758 | 1,146 | 0.048 | 11,907 936 | 0.052 | 11,482 722 | 0.048 | 10,716 590
| 0.5 16 0.052 | 11,340 | 1,019 | 0.048 | 10,584 832 ] 0.052 | 10,206 642 | 0.048 | 9,526 524
1 20 0.033 9,923 801 | 0.030 9,261 653 | 0.033 8,930 562 | 0.030 8,335 459
7 25 0.033 9,923 801 | 0.030 9,261 653 | 0.033 8.930 505 | 0.030 8,335 411
iy 30 0.020 9,426 761 | 0.018 8,798 621 ] 0.020 8.484 480 | 0.018 7,918 391
-
5 6 0.143 | 17,325 | 1,557 | 0.132| 16,170 | 1,271 ] 0.143 | 15,593 981 | 0.132 | 14,553 801
8 0.130 | 15,750 | 1,415 ] 0.120| 14,700 | 1,156 | 0.130 | 14,175 892 | 0.120| 13,230 728
12 0.085 | 12,758 | 1,146 | 0.078 | 11.907 936 | 0.085 | 11,482 722 | 0.078 | 10,716 590
I 0.8 16 0.065| 11,340 | 1,019 | 0.060 | 10,584 832 ] 0.065| 10,206 642 | 0.060 | 9,526 524
3 20 0.039 | 9,923 801 | 0.036| 9,261 653 ] 0.039| 8,930 562 | 0.036| 8,335 459
~ 25 0.037 | 9,923 801 | 0.034| 9,261 653 | 0.037 | 8,930 505| 0.034| 8,335 411
W 30 0.029 9,426 7611 0.027 8,798 6211 0.029 8.484 4801 0.027 7,918 391
4
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Cutting conditions shown are for work materials harder than hardened steel. For all work materials, please refer to the 2013-2014 product catalog or new product news.
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High efficiency cuttiing condition High accuracy cuttiing condition
Al e o e o e s e
Work (45~55HRC) (55~65HRC) (45~55HRC) (55~B5HRC)
SHE r |EFR ap C#EE | EDERE ap ClERgy | XD EE ap [E1E 7 G BEN OPE = ap C#EE | EDERE
Mill Dia. Unlf’:r:g'}ﬁCk (mm) n Vi (mm) n Vi (mm) n Vi (mm) n Vi
(mm) (mm) (mm) min-’' mm/min min' mm/min min! mm/min min-! mm/min
10 0.033 | 12,758 | 1,146 | 0.030 | 11,907 936 | 0.036 | 14,175 892 | 0.033 | 13,230 728
0.1 20 0.020 9,923 801 | 0.018 9,261 653 | 0.020 | 10,206 642 | 0.018 9,526 524
30 0.010 9,426 761 | 0.009 8,798 6211 0.010 8,930 505 | 0.009 8,335 411
10 0.046 | 12,758 | 1,146 | 0.042 | 11,907 936 | 0.046 | 14,175 892 | 0.042 | 13,230 728
0.2 20 0.026 | 9,923 80 0.024 | 9,261 653 | 0.026 | 10,206 642 | 0.024 | 9,526 524
25 30 0.016 9,426 76 0.015 8,798 621 ] 0.016 8,930 505 | 0.015 8,335 411 L
: 10 0.059 | 12,758 | 1,146 | 0.054 | 11,907 936 | 0.059 | 14,175 892 | 0.054 ] 13,230 728 ]
0.3 20 0.039 9,923 801 | 0.036 9,261 653 | 0.039 | 10,206 642 | 0.036 9,626 524 =
30 0.020 9,426 761 | 0.018 8.798 621 | 0.020 8,930 505 | 0.018 8,335 411
10 0.078 | 12,758 | 1,146 | 0.072| 11,907 936 | 0.091 | 14,175 892 | 0.084 | 13,230 728
0.5 20 0.052 9,923 80 0.048 9,261 653 | 0.052 | 10,206 642 | 0.048 9,626 524
30 0.033] 9,426 76 0.030 | 8,798 621| 0.033| 8,930 505 | 0.030 | 8,335 411
6 0.052 | 12,000 | 1,348 | 0.048 | 11,200 | 1,101 | 0.052 | 10,800 849 | 0.048 | 10,080 693
8 0.046 2,000 | 1,348 | 0.042| 11,200 | 1,101 ] 0.046 | 10,800 849 | 0.042 | 10,080 693
12 0.033 | 12,000 | 1,348 | 0.030| 11,200 | 1,101 ] 0.033| 10,800 849 | 0.030 | 10,080 693
0.1 16 0.023 | 12,000 | 1,348 | 0.021 | 11,200 | 1,101 ] 0.023 | 10,800 849 | 0.021 | 10,080 693
: 18 0.023 0,615 | 1,193 | 0.021 | 10,084 992 | 0.023 9,766 767 | 0.021 9,023 620
20 0.023 9,720 | 1,092 | 0.021 9,072 892 | 0.023 8,748 687 | 0.021 8,165 561
30 0.018 7,560 771 | 0.016 7,056 621 | 0.018 6,804 480 | 0.016 6,350 393
35 0.013 | 7,560 771 0.012| 7,056 621 | 0.013| 6,804 480 | 0.012 | 6,350 393 g
6 0.065 2,000 | 1,348 | 0.060 | 11,200 1,101 ] 0.065| 10,800 849 | 0.060 | 10,080 693 =
8 0.059 | 12,000 | 1,348 | 0.054| 11,200 | 1,101 ] 0.059 | 10,800 849 | 0.054 | 10,080 693 S
12 0.046 2,000 | 1,348 | 0.042 | 11,200 | 1,101 ]| 0.046 | 10,800 849 | 0.042 | 10,080 693 <)
0.2 16 0.033 | 12,000 | 1,348 | 0.030| 11,200 | 1,101 ] 0.033 | 10,800 849 | 0.030 | 10,080 693 =
: 18 0.033 | 10,615 | 1,193 | 0.030| 10,084 992 | 0.033| 9,766 767 | 0.030 | 9,023 620 =
20 0.033 9,720 | 1,092 | 0.030 9,072 892 | 0.033 8,748 687 | 0.030 8,165 561 =
30 0.026 7,560 77 0.024 7,056 621 | 0.026 6,804 480 | 0.024 6,350 393 a
35 0.023 7,560 77 0.021 7,056 621 ] 0.023 6,804 480 | 0.021 6,350 393
6 0.094 | 12,000 | 1,348 | 0.087 | 11,200 | 1,101 | 0.094 | 10,800 849 | 0.087 | 10,080 693
8 0.085| 12,000 | 1,348 | 0.078 | 11,200 | 1,101 | 0.085| 10,800 849 | 0.078 | 10,080 693
3 12 0.065 | 12,000 | 1,348 | 0.060| 11,200 | 1,101 ] 0.065| 10,800 849 | 0.060 | 10,080 693
0.3 16 0.049 | 12,000 | 1,348 | 0.045| 11,200 | 1,101 | 0.049 | 10,800 849 | 0.045| 10,080 693
: 18 0.049 ] 10,615 | 1,193 | 0.045| 10,084 992 | 0.049 9,766 767 | 0.045 9,023 620
20 0.049 9,720 | 1,092 | 0.045 9,072 892 | 0.049 8,748 687 | 0.045 8,165 561
30 0.039 7,560 771 | 0.036 7,056 621 ] 0.039 6,804 480 | 0.036 6,350 393
35 0.033 7,560 771 0.030 7,056 621 ] 0.033 6,804 480 | 0.030 6,350 393
8 0.117 ] 12,000 | 1,348 | 0.108 | 11,200 | 1,101 ] 0.117] 10,800 849 | 0.108 | 10,080 693 =
12 0.085 2,000 348 | 0.078 ] 11,200 [ 1,101 ] 0.085| 10,800 849 | 0.078 | 10,080 693 =
16 0.065 | 12,000 | 1,348 | 0.060| 11,200 | 1,101 | 0.065| 10,800 849 | 0.060 | 10,080 693 =
0.5 18 0.065 0,615 | 1,193 | 0.060 | 10,084 992 | 0.065 9,766 767 | 0.060 9,023 620 =
20 0.065 9,720 | 1,092 | 0.060 9,072 892 | 0.065 8,748 687 | 0.060 8,165 561 =
30 0.052 | 7,560 771 ] 0.048| 7,056 621 | 0.052 | 6,804 480 | 0.048 | 6,350 393 E]
35 0.042 7,560 771 0.039 7,056 621 | 0.042 6,804 480 | 0.039 6,350 393
8 0.130 | 12,000 | 1,348 | 0.120| 11,200 | 1,101 ] 0.130| 10,800 849 | 0.120 | 10,080 693 g
12 0.098 2,000 | 1,348 | 0.090 | 11,200 1,101 ] 0.098 | 10,800 849 | 0.090 | 10,080 693 =
16 0.078 2,000 | 1,348 | 0.072| 11,200 | 1,101 ] 0.078 | 10,800 849 | 0.072 | 10,080 693
1 18 0.072 | 10,615 | 1,193 | 0.066 | 10,084 992 | 0.072 | 9,766 767 | 0.066 | 9,023 620
20 0.072 | 9,720 1,092 | 0.066 [ 9.072 892 | 0.072 | 8,748 687 | 0.066 | 8,165 561 g8
30 0.059 7,560 771 | 0.054 7,056 621 | 0.059 6,804 480 | 0.054 6,350 393 g
35 0.049 7,560 7711 0.045 7,056 621 0.049 6,804 480 | 0.045 6,350 393
8 0.05| 10,350 | 1,440 0.05 9,660 | 1,176 0.05 8,410 | 1,170 0.05 7,849 956 =
12 0.04 | 10,350 | 1,440 0.04] 9,660 | 1,176 0.04] 8,410 1,170 0.04 | 7,849 956 =
16 0.04 8,240 | 1,146 0.04 7,782 947 0.04 7,599 | 1,057 0.04 6,684 814 )
0.1 20 0.04 8,240 | 1,146 0.03 7,782 947 0.04 7,599 | 1,057 0.03 6,684 814 ]
30 0.03 6,866 860 0.03 6,408 702 0.03 5,491 688 0.03 5,124 561 s
35 0.03 6,866 860 0.02 6,408 702 0.03 5,491 688 0.02 5,124 561 =
45 0.02 | 5,494 554 0.02| 5,127 446 0.02 | 4,944 516 0.02] 4,119 358
8 0.10 | 10,350 | 1,440 0.10 9,660 | 1,176 0.10 8,410 | 1,170 0.10 7,849 956
12 0.09 | 10,350 | 1,440 0.08| 9,660 | 1,176 0.09| 8,410 1,170 0.08 | 7,849 956 )
16 0.08 | 8,240 | 1,146 0.08 | 7,782 947 0.08 ] 7,699]| 1,057 0.08 | 6,684 814 =
4 0.2 20 0.07 8,240 | 1,146 0.07 7,782 947 0.07 7,599 | 1,057 0.07 6,684 814 =
30 0.07 6,866 860 0.06 6,408 702 0.07 5,491 688 0.06 5,124 561
35 0.05 6,866 860 0.05 6,408 702 0.05 5,491 688 0.05 5,124 561
45 0.04 5,494 554 0.04 5,127 446 0.04 4,944 516 0.04 4,119 358
8 0.16 | 10,350 | 1,440 0.14 9,660 | 1,176 0.16 8,410 | 1,170 0.14 7,849 956
12 0.14 ] 10,350 | 1,440 0.13 9,660 | 1,176 0.14 8,410 | 1,170 0.13 7,849 956 =
16 0.13 8,240 | 1,146 0.12 7,782 947 0.13 7,599 | 1,057 0.12 6,684 814 s
0.3 20 0.12 8,240 | 1,146 0.11 7,782 947 0.12 7,599 | 1,057 0.11 6,684 814 =
30 0.10 6,866 860 0.10 6,408 702 0.10 5,491 688 0.10 5,124 561
35 0.09| 6,866 860 0.08 | 6,408 702 0.09 | 5,491 688 0.08| 5,124 561
45 0.08 5,494 554 0.07 5,127 446 0.08 4,944 516 0.07 4,119 358

[EFE] cmicohroTiE. 26— VDR TOEREEEESEBLTZE W, [Note] Upon usage, please refer to comments and notes below table on page 26.
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BEIJFEI Carbide end mill, Radius
Im\y 7;1_7597111“ IJJ._:JE-J Epoch Deep Radius Evolution /AWHcaatin_tL}

B EHELEISRIHFZR Recommended cutting conditions =18 =W Wiy

 EHERUIBISRG  EREHIRGE
High efficiency cuttiing condition High accuracy cuttiing condition
*ﬁ\ﬁlﬂj Hﬁd?négfm;s H??gégzgs l—i‘ka%d:fnégimls Hﬁd?négfm;s
Work (45~55HRC) (55~65HRC) (45~55HRC) (55~65HRC)
s | \EFR| | EER (RORE| . | DER | ER0®RE| | §EM R0EE| o | DEM |X0EE
Mill Dia. U”Ld:r';g’:ﬁCk (mm) n \7f (mm) n \7f (mm) n \;f (mm) n \7f
(mm) (mm) (mm) min-’! mm/min min-! mm/min min-"! mm/min min-! mm/min
12 0.23 ] 10,350 | 1,440 0.21 9,660 | 1,176 0.23 8,410 | 1,170 0.21 7,849 956
16 0.16 8,240 | 1,146 0.15 7,782 947 0.16 7,599 | 1,057 0.15 6,684 814
0.5 20 0.13] 8,240 | 1,146 0.12| 17,782 947 0.13] 7,699 | 1,057 0.12] 6,684 814
: 30 0.10 6,866 860 0.09 6,408 702 0.10 5,491 688 0.09 5,124 561
35 0.07 | 6,866 860 0.06 | 6,408 702 0.07| 5,491 688 0.06 | 5,124 561
4 45 0.03| 5,494 554 0.03] 5,127 446 0.03 ] 4,944 516 0.03| 4,119 358
12 0.26 | 10,350 | 1,440 0.24 9,660 | 1,176 0.26 8,410 | 1,170 0.24 7,849 956
16 0.19 ] 8,240 1,146 017 7,782 947 0.19] 7,699 | 1,057 0.17] 6,684 814
1 20 0.15 8,240 | 1,146 0.14 7,782 947 0.15 7,599 | 1,057 0.14 6,684 814
30 0.11 6,866 860 0.10| 6,408 702 0.11 5,491 688 0.10| 5,124 561
35 0.08 6,866 860 0.07 6,408 702 0.08 5,491 688 0.07 5,124 561
45 0.04 5,494 554 0.04 5,127 446 0.04 4,944 516 0.04 4,119 358
0.1 20 0.05 8,237 | 1,433 0.05 7,688 | 1,170 0.05 6,866 | 1,194 0.05 6,408 975
: 40 0.04] 7,418 | 1,156 0.04| 6,923 944 0.04 | 4,943 770 0.04| 4,613 629
0.2 20 0.10 | 8,237 | 1,433 0.10| 7,688 | 1,170 0.10| 6,866 | 1,194 0.10 | 6,408 975
. 40 0.08 7,418 | 1,156 0.08 6,923 944 0.08 4,943 770 0.08 4,613 629
5 0.3 20 0.16 | 8,237 | 1,433 014 7,688 | 1,170 0.16 | 6,866 | 1,194 0.14 | 6,408 975
. 40 0.13] 7,418 | 1,156 0.12| 6,923 944 0.13 | 4,943 770 0.12| 4,613 629
0.5 20 0.23 8,237 | 1,433 0.21 7,688 | 1,170 0.23 6,866 | 1,194 0.21 6,408 975
i 40 0.09 7,418 | 1,156 0.08 6,923 944 0.09 4,943 770 0.08 4,613 629
1 20 0.26 8,237 | 1,433 0.24 7,688 | 1,170 0.26 6,866 | 1,194 0.24 6,408 975
40 0.10 | 7.418 156 0.09] 6,923 944 0.10 ] 4,943 770 0.09]| 4613 629
12 0.05 6,866 433 0.05 6,408 | 1,170 0.05 5,722 | 1,194 0.05 5,342 975
18 0.04 6,866 433 0.04 6,408 | 1,170 0.04 5,722 | 1,194 0.04 5,342 975
0.1 24 0.04 6,866 433 0.04 6,408 | 1,170 0.04 5,722 | 1,194 0.04 5,342 975
35 0.03| 6,176 160 0.03| 5,764 947 0.03 ] 4,865 914 0.03 ] 4,540 746
55 0.03 | 4,805 902 0.02| 4,484 737 0.03| 4,118 623 0.02 | 3,844 508
12 0.10 6,866 | 1,433 0.10 6.408 | 1,170 0.10 5,722 | 1,194 0.10 5,342 975
18 0.09 6,866 | 1,433 0.08 6,408 | 1,170 0.09 5,722 | 1,194 0.08 5,342 975
0.2 24 0.08 6,866 | 1,433 0.08 6,408 | 1,170 0.08 5,722 | 1,194 0.08 5,342 975
35 0.07 6,176 | 1,160 0.07 5,764 947 0.07 4,865 914 0.07 4,540 746
55 0.05| 4,805 902 0.05| 4,484 737 0.05| 4,118 623 0.05] 3,844 508
12 0.16| 6,866 | 1,433 0.14 | 6,408 | 1,170 0.16 | 5,722 | 1,194 0.14 | 5,342 975
6 18 0.14 6,866 | 1,433 0.13 6,408 | 1,170 0.14 5,722 | 1,194 0.13 5,342 975
0.3 24 0.13] 6,866 | 1,433 012 6,408 | 1,170 0.13] 5,722 | 1,194 0.12| 5,342 975
35 0.12 6,176 | 1,160 0.11 5,764 947 0.12 4,865 914 0.11 4,540 746
55 0.09 | 4,805 902 0.08 | 4,484 737 0.09| 4,118 623 0.08 | 3,844 508
18 0.23| 6,866 | 1,433 0.21 6.408 | 1,170 0.23] 5,722 | 1,194 0.21 5,342 975
0.5 24 0.19 6,866 | 1,433 0.17 6,408 | 1,170 0.19 5,722 | 1,194 0.17 5,342 975
: 35 0.16 6,176 | 1,160 0.14 5,764 947 0.16 4,865 914 0.14 4,540 746
55 0.11 4,805 902 0.10 4,484 737 0.11 4,118 623 0.10 3,844 508
18 0.26 | 6,866 | 1,433 0.24| 6,408 | 1,170 0.26 | 5,722 | 1,194 0.24 | 5,342 975
1 24 0.23 6,866 | 1,433 0.21 6,408 | 1,170 0.23 5,722 | 1,194 0.21 5,342 975
35 0.18 6,176 | 1,160 0.17 5,764 947 0.18 4,865 914 0.17 4,540 746
55 0.131 4.805 902 012 4,484 737 0131 4118 623 0.12] 3.844 508
YIBISRERIFFEANTLDIELREIMREIC DV TIBE L THD T I, £ COREIMEIC DOV CIEEMmAY O 2013-20 14X fcld Hil@m—1—RAZC8ELEEW

Cutting conditions shown are for work materials harder than hardened steel. For all work materials, please refer to the 2013-2014 product catalog or new product news.

¥(DHYUTMIWIERDBEE IO FHDERDP T VWIRHIDISE VAR REIFEAH EapD80%FE TNELUTERALTLEE L,

#(2) aeDEREFapXBELU T ZBRICHEL CTLIEEW A EFMNIZTISE ERAR T\ St EUEREL TLEE L,

¥ () EOAHKED T TO—FIFEIF AUDIVAMERI COI TEHE N LE T

% (4)L/DHBLLEDIZE.
ORZDIAHBDIEFHEAAE 1 U FEHERNELE T T EXDREIESRARD70%U FICRBLTLZEL
@ONXFHEOIMIDKSEBUIBI DB GEDEEES0%LL T a2 30% U T EBRZICHRREL TLIEE W KIAEVHIIC K DM I ZHENLE T,

%(1) When performing cutting that is likely to result in chip clogging, such as rib processing, blind grooves, etc., the cutting depth setting should be reduced to 80%
of the stated cutting depth ap.
) Adjust by setting ae to (5 or less) X (ap). When performing finishing processing, calculate the theoretical cusp height and set accordingly.
) Helical or sloped processing is recommended for the approach method when engraving.
) When L/D is 5 or greater:
(DThe recommended slope entrance angle when engraving is 1° or less. In addition, feed rate should be adjusted to 70% or less of the values in the cutting condition table.
@When slotting such engraving letters, adjust feed rate to 50% or less and ap to 30% or less of the values shown. In addition, processing by reciprocal cutting is recommended.

(EES] OmEH, MIBRICSDUT, EIES—5> Me@RLTREEL,
B ocomepuztEa Mg OERETI DOTT, REONLCRITIR. BN, ERBRSICEDREETELTIZEL)
OEMOEEHHIE D EVESE(E. EEMEEDREZF ULET I TILE,

(D Use the appropriate coolant for the work material and machining shape.

(@ These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be adjusted according to the
machining shape, purpose and the machine type.

@ If the rpm of the machine is low, lower the feed rate also to put the rpm and feed rate in the same ratio.
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Long Tool life even when rib slotting in enclosed areas.

® SUS420J21H 52HRC U Jia5¥f

Rib slot evaluation SUS420J2® 52HRC

*ﬁ‘ﬁub} Work material - SUS420J2®(52HRC)

{HEATE 1o : EPDRE2010-10-02-ATH (p1.0Xr0.2 X B Funder neck 1 Omm)
IJ—S U coolant: DITWh wet n=12,800min" (ve=40m/min)

vi=640mm/min (£=0.025mm/t) apXae=0.03mmXx0.5mm

*CChig o 200 Kbz ed< vl f.omm - BReR 08

This is amazing! Point 1: Good breakage resistance!

EPDRE-ATH

wp—— <o — Conventional
PERSI T ALIURI)) Caiibgssint

REBMM TG
Breakage at 6mm depth
EE 10MmM ET
I HiorEe
Processing is possible
to depths of 10mm.
*xCChtg S 20@ EIer Al w1 RS
This is amazing! Point 2: Deeper rib slotting achieved!
12
SELEHICRIZRSITIMIATEE
Processing to final depth was possible for all three tools. EI1EZECE Target depth
10
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X e i Broken
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RERERA fEREB
EPDRE'ATH Conventional A Conventional B
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BEIJFEI Carbide end mill, Radius

I:'I'{“J’JCBN 1_1\0_59“711:7 |‘E"J Epoch CBN Radius Ball End Mill

TE | Ei: R b ) 8B
e G Pl et 0
Applications Planing  Die-sinking Radiu RIE T Finishing m
Miniature

jus ~ Rest Material Miniature
Machining

2
1%
28
il
I
M
>

; riE
% T EEE £0.009 , "% 0~-0004
— (FDE#E central axis)
FRERE T8 JUN-RVE BANGE  BRANGE  BEANEE (AEEETED (mm)
aei 45~55HRC  B5~B5HRC  65~72HRC

HANNIN

432 =02
Includes actual measured mill diameter value. 91'1%*;&“1[51?}:&

KE TR 72E TEZ SRS,
ER Neck R For details of the under neck shape, refer to p. 72

Bk

’j @D

@D

®Ds

4
22

> L
»{
v :
?‘J_ CBN-EPSRZ - - o= xSHMRFANEZ & — A [CFRIIR U TUVE T Actual measured mill diameter value is shown on case.
P T_r :£ size (Mm) Display of actual measured (MPF T Prresrpmm———_

o . ’ 28 mill dia. for all tools @EE% [CN?Z) iﬁ?ﬂé‘l{ﬁ
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Y7254
Dc 1£ L2 2 D1 L Ds Bk
Mill dia. r Unldeenrg?l-?CK Flute length | Neck dia. (I)evnegtﬂl Shank dia. | NeckR Intear'f_legleence 050 1 o 1 .50 20 30

CBN-EPSR2002-0.5-005 0.2 | 0.05| 0.5 | 0.07 | 0.18 50 11.39 | 0.67] 0.7 | 0.73] 0.76| 0.81

CBN-EPSR2002-1-005 0.2 | 005 1 0.07 | 0.18 50 10.83 | 1.19] 1.24| 1.28| 1.32| 1.39

CBN-EPSR2003-0.5-005 0.3 | 005| 0.5 | 0.11 | 0.27 50 11.35| 0.7 | 0.73| 0.75| 0.78| 0.82

CBN-EPSR2003-0.75-005 0.3 | 0.05| 0.75| 0.11 | 0.27 50 11.05| 0.96| 0.99| 1.03| 1.06| 1.12

7]Il] CBN-EPSR2003-1.5-005 03 | 005 15 | 0.11 | 0.27 50 10.26 | 1.74]| 1.79| 1.84| 1.89| 2.06

»/  CBN-EPSR2003-2-005 03 | 005 2 0.11 | 0.27 50 9.79 | 2.25| 2.32| 2.38| 2.46| 2.73

Y CBN-EPSR2004-0.5-005 0.4 | 0.05| 05 | 0.14 | 0.37 50 11.33] 0.7 | 0.73] 0.75] 0.78| 0.82

[ J 4 1
[ J 4 1
[ ] 4 1
[ ] 4 1
[ ] 4 1
[ J 4 1
3 [ J 4 1
[ CBN-EPSR2004-1-005 ® | 04 | 005 1 0.14 | 0.37 50 4 1 10.75| 1.22] 1.26] 1.3 | 1.34| 14
~  CBN-EPSR2004-2-005 ® | 04 | 005| 2 0.14 | 0.37 50 4 1 9.74 | 2.25| 2.32| 2.38| 2.46| 2.73
3 CBN-EPSR2005-0.5-005 | @ | 0.5 | 0.05 | 0.5 | 0.18 | 0.47 50 4 1 11.31] 0.7 | 0.73] 0.75| 0.78| 0.82
CBN-EPSR2005-1.5-005 | @ | 0.5 | 0.05 | 1.5 | 0.18 | 0.47 50 4 1 10.18 | 1.74] 1.79| 1.84| 1.89| 2.06
CBN-EPSR2005-3-005 ® 05 | 005 3 0.18 | 0.47 50 4 1 8.84 | 3.29| 3.37| 3.49| 3.66| 4.05
CBN-EPSR2005-0.5-01 ® 05 | 01 0.5 | 0.18 | 0.47 50 4 1 11.37] 0.7 | 0.72] 0.75] 0.77| 0.82
CBN-EPSR2005-1.5-01 ® 05 | 0.1 1.5 | 0.18 | 0.47 50 4 1 10.23 | 1.74] 1.79| 1.84| 1.88| 2.05
CBN-EPSR2005-3-01 ® 05 | 0.1 3 0.18 | 0.47 50 4 1 8.88 | 3.28| 3.37| 3.48| 3.65| 4.04
CBN-EPSR2006-1.5-01 ® 06 | 0.1 1.5 | 0.21 | 0.57 50 4 1 10.18 | 1.74] 1.79| 1.84| 1.88| 2.05
CBN-EPSR2006-3-01 ® 06 | 0.1 3 0.21 | 0.57 50 4 1 8.82 | 3.28| 3.37| 3.48| 3.65| 4.04
. _CBN-EPSR2008-2.5-01 ® 08 | 0.1 25 | 0.28 | 0.77 50 4 1 9.1 | 2.77| 284| 2.91| 3.05| 3.37
ﬁ CBN-EPSR2008-5-01 ® 08 | 01 5 0.28 | 0.77 50 4 1 7.3 | 534| 551| 5.76| 6.04| 6.69
zz _ CBN-EPSR2010-1-005 @ 1 0.05| 1 0.35 | 0.96 50 4 1 105 | 1.24]| 1.28| 1.32| 1.35| 1.43
M CBN-EPSR2010-2.5-005 | @ | 1 0.05| 25 | 0.35 | 0.96 50 4 1 8.88 | 2.79| 2.86| 2.95| 3.09| 3.42
% CBN-EPSR2010-5-005 @ 1 005| 5 0.35 | 0.96 50 4 1 7.07 | 535| 554| 58 | 6.08| 6.74
CBN-EPSR2010-1-01 @ 1 0.1 1 0.35 | 0.96 50 4 1 10.56 | 1.24]| 1.28| 1.31| 1.35| 1.42
i## _CBN-EPSR2010-2.5-01 @ 1 0.1 25 | 0.35 | 0.96 50 4 1 8.93| 2.79| 2.86| 2.94| 3.08| 3.41
#  CBN-EPSR2010-5-01 @ 1 0.1 5 0.35 | 0.96 50 4 1 7.1 | 535| 554| 5.79| 6.07| 6.72
¥ CBN-EPSR2010-2.5-02 o 1 0.2 2.5 | 0.35 | 0.96 50 4 1 9.02| 2.78| 2.85| 2.93| 3.06| 3.37
%1 _CBN-EPSR2010-5-02 ® 1 0.2 5 0.35 | 0.96 50 4 1 7.16| 5.35| 553 5.78| 6.05| 6.69
B _ CBN-EPSR2010-10-02 @ 1 0.2 |10 0.35 | 0.96 50 4 1 5.06 | 10.51]10.97 |11.48|12.03 | 13.33
= CBN-EPSR2015-2-005 ® 15 | 005 2 0.53 | 1.44 50 4 1 8.92| 231 2.36| 2.43| 255 2.82
g CBN-EPSR2015-5-005 ® 15 | 005| 5 0.53 | 1.44 50 4 1 6.5 | 538| 559| 585| 6.14| 6.8
=S  CBN-EPSR2015-2-01 ® 15 | 01 2 0.53 | 1.44 50 4 1 8.97 | 231 2.36| 2.42| 254| 2.8
:L CBN-EPSR2015-5-01 ® 15 | 041 5 0.53 | 1.44 50 4 1 6.53 | 5.38| 559 5.84| 6.13| 6.79
<) CBN-EPSR2015-5-02 ® 15 | 02 5 0.53 | 1.44 50 4 1 6.59 | 5.38| 558 5.83| 6.11| 6.75
Z  CBN-EPSR2015-10-02 ® 15 |02 |10 0.53 | 1.44 50 4 1 4.52 110.5611.03|11.53]12.09 | 13.39
- _ CBN-EPSR2020-3-005 ® 2 005 | 3 0.7 1.92 50 4 1 7.27 | 3.36| 3.46| 3.62| 3.8 | 4.21
I CBN-EPSR2020-5-005 @ 2 005| 5 0.7 1.92 50 4 1 581 | 54 | 564| 591| 6.19| 6.87
7;' CBN-EPSR2020-10-005 ® 2 0.05 | 10 0.7 1.92 50 4 1 3.86 |10.62/11.0911.61/12.18|13.5
>~ CBN-EPSR2020-3-01 @ 2 0.1 3 0.7 1.92 50 4 1 7.32| 3.36| 3.46| 3.62| 3.79| 4.19
Z CBN-EPSR2020-5-01 @ 2 0.1 5 0.7 1.92 50 4 1 584 | 54 | 564 59 | 6.18| 6.85
CBN-EPSR2020-10-01 ® 2 01 |10 0.7 1.92 50 4 1 3.87 110.62111.09|11.6 |12.17|13.49
I CBN-EPSR2020-5-02 ® 2 0.2 5 0.7 1.92 50 4 1 59 | 54 | 563| 588| 6.16| 6.82
3 CBN-EPSR2020-10-02 @ 2 0.2 |10 0.7 1.92 50 4 1 3.9 [10.61)11.08|11.59]12.15| 13.45
~  CBN-EPSR2020-20-02 @ 2 0.2 |20 0.7 1.92 55 4 1 2.32 |121.04|21.9722.99 | 24.11 | FRL
g CBN-EPSR2030-6-005 ® 3 005 | 6 1.05 | 2.86 50 4 1 3.32 | 6.59| 6.89| 7.21| 7.56| 8.38
CBN-EPSR2030-6-01 ® 3 0.1 6 1.05 | 2.86 50 4 1 3.34| 659| 6.88| 7.2 | 7.55| 8.36
CBN-EPSR2030-6-05 ® 3 0.5 6 1.05 | 2.86 50 4 1 3.5 | 657 685 714 7.47| 8.24

OF : iZHEEERCTY, @ : Stocked ltems.
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Hardened Steels Hardened Steels Hardened Steels Hardened Steels
TSl 1] (~55HRC) (55~B65HRC) (65~B68HRC) (68~72HRC)
HPM1,SKD61,SKT4 SKD11,SKH51 SKH,B&/\1 R HAP#KR/\1 R
tﬂbﬂaftbﬁ Ratio to standard depth of cut 100% 90% 80% 70%
SHEDc |\ I—F¥Er| EPR 02| V0GB opnofct ()| sy o |0RE vi| DM n EDRE vi| M 0 |EORE vi| EERH 0 | EOEE v
(mm) (mm) (mm) ap ae min-! mm/min min-! mm/min min-! mm/min min-! mm/min
0.2 0.05 0.5 0.004 0.05 50,000 400 48,000 350 45,000 290 43,000 240 —
) i 1 0.003 0.05 45,000 340 43,000 290 41,000 250 38,000 200 ]
0.5 0.006 0.1 50,000 600 48,000 520 45,000 430 43,000 360 s
0.3 0.05 0.75 | 0.006 0.1 50,000 600 48,000 520 45,000 430 43,000 360
: 1.5 0.005 0.1 45,000 510 43,000 440 41,000 370 38,000 300
2 0.003 0.1 40,000 430 38,000 370 36,000 310 34,000 260
0.5 0.008 0.15 46,000 740 44,000 630 41,000 520 39,000 440
0.4 0.05 1 0.008 0.15 46,000 740 44,000 630 41,000 520 39,000 440
2 0.006 0.15 41,000 620 39,000 530 37,000 450 35,000 370
0.5 0.01 0.2 46,000 920 44,000 790 41,000 660 39,000 550
0.05 1.5 0.01 0.2 46,000 920 44,000 790 41,000 660 39,000 550
0.5 3 0.005 0.2 37,000 670 35,000 570 33,000 480 31,000 390
) 0.5 0.01 0.15 46,000 920 44,000 790 41,000 660 39,000 550 é’
0.1 1.5 0.01 0.15 46,000 920 44,000 790 41,000 660 39,000 550 =
3 0.005 0.15 37,000 670 35,000 570 33,000 480 31,000 390 5
0.6 0.1 1.5 0.012 0.2 42,000 1,010 40,000 860 38,000 730 36,000 600 )
) i 3 0.009 0.2 38,000 870 36,000 740 34,000 620 32,000 510 =
0.8 0.1 2.5 0.012 0.3 42,000 1,280 40,000 1,090 38,000 920 36,000 770 =
) i 3 0.008 0.3 38,000 1,090 36.000 930 34,000 780 32,000 650 a
1 0.02 0.45 38,000 1,520 36,000 1,300 34,000 1,090 32,000 900
0.05 2.5 0.02 0.45 38,000 1,520 36,000 1,300 34,000 1,090 32,000 900
5 0.015 0.45 34,000 1,290 32,000 1,090 31,000 940 29,000 770
1 0.02 0.4 38,000 1,520 36,000 1,300 34,000 1,090 32,000 900
1 0.1 2.5 0.02 0.4 38,000 1,520 36,000 1,300 34,000 1,090 32,000 900
5 0.015 0.4 34,000 1,290 32,000 1,090 31,000 940 29,000 770
2.5 0.02 0.3 38,000 1,520 36,000 1,300 34,000 1,090 32,000 900
0.2 5 0.015 0.3 34,000 1,290 32,000 1,090 31,000 940 29,000 770 =
10 0.005 0.3 27,000 920 26,000 800 24,000 650 23,000 550 §
0.05 2 0.02 0.7 32,000 1,920 30,000 1,620 29,000 1,390 27,000 1,130 ‘%
5 0.02 0.7 29,000 1,650 28,000 1,440 26,000 1,190 25,000 1,000 B
15 0.1 2 0.02 0.65 32,000 1,920 30,000 1,620 29,000 1,390 27,000 1,130 §
5| 0.02 0.65 29,000 1,650 28,000 1,440 26,000 1,190 25,000 1,000 =
0.2 5) 0.02 0.55 29,000 1,650 28,000 1,440 26,000 1,190 25,000 1,000 g
) 10 0.015 0.55 26,000 1,400 25,000 1,220 23,000 990 22,000 830 82
3 0.02 0.95 28,000 2,240 27,000 1,940 25,000 1,600 24,000 1,340 §§
0.05 5 0.02 0.95 28,000 2,240 27,000 1,940 25,000 1,600 24,000 1,340 §§—‘
10 0.02 0.95 25,000 1,900 24,000 1,640 23,000 1,400 21,000 1,120 58
3 0.02 0.9 28,000 2,240 27,000 1,940 25,000 1,600 24,000 1,340 =
2 0.1 5 0.02 0.9 28,000 2,240 27,000 1,940 25,000 1,600 24,000 1,340 =
10 0.02 0.9 25,000 1,900 24,000 1,640 23,000 1,400 21,000 1,120 §-
5 0.02 0.8 28,000 2,240 27,000 1,940 25,000 1,600 24,000 1,340 =)
0.2 10 0.02 0.8 25,000 1,900 24,000 1,640 23,000 1,400 21,000 1,120 %
20 0.01 0.8 20,000 1,360 19,000 1,160 18,000 980 17,000 810 =
0.05 6 0.02 1.45 24,000 2,450 23,000 2,110 22,000 1,800 20,000 1,430
3 0.1 6 0.02 1.4 24,000 2,450 23,000 2,110 22,000 1,800 20,000 1,430
0.5 6 0.02 1 24,000 2,450 23,000 2,110 22,000 1,800 20,000 1,430 =
COBXYDAH SEEIMTIV—T 1 TOERERLCWVWET , ZDMD T IL—TDIHE(F. EROUIDAHS EFRZBRICHELTIIEEL), E’
AYHIRHICHITBYDIAHE R EENMIRZEELCEHUTED T T, JRESFEDE LIFMTICHEVWTIE IZREHAS (DRAT/I\ARE) <=
MSERELTLEEL,
The indicated standard cutting depth is a reference value for Group 1 work materials. For materials in other groups, the cutting depth should be adjusted using the reference ratio shown
I'I[]h??j:gt?\vsftgﬂztated in these cutting conditions are calculated assuming bottom surface machining. For finishing machining such as slope machining, it should be set according to the
theoretical surface roughness (cusp height). =
EE] OREIF NTRRICEDE T B —S N EERL TS, g

QT DIFEEVHIEHRFUBIFKEDOERZERT HDTY . REOI I CIFINIAAR, B EREMEICRDREZFRLTIEE L,
MO EEHNEDFVEE(E. EEMEXDREZRULERT I TILEE L,

[NOte] 1) Use the appropriate coolant for the work material and machining shape.
2) This standard cutting condition table is intended as reference cutting conditions. The conditions should be adjusted as necessary according to the actual conditions

of machined shape, purpose, machine used, etc.
3) If the machine rotation speed is insufficient, reduce the rotation speed and feed rate by the same ratio.
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o5IUT 96 P55 T 96~24 0250 ¢
5 ‘ > -5 —
7 CEPS:. ) CEPR:. A=TH LR a=—A%
j‘_ O—_ R EET— R A& Size (mm) O AREEA T & Size (mm)
jj, Bmd—R ZEgd—R |EE NE | TE | 25 |E zg.i(ﬂ)lf Emd—R ZEgI— R |[EE NE|TE | 28 |97k a%
ltem Code Old Code  |[Stock| Mill | Flute | Overall | Shank | Flutes ltem Code Old Code  |[Stock| Mill | Flute | Overall | Shank | Flutes
Dia. |Length| Length | Dia. Dia. |Length | Length | Dia.
CEPS4010-TH | EPHST4010 | @ | 1 2] 60| 6| 4 CEPR4010-TH |EPHT4010 | @ | 1 | 3.5| 60| 6| 4
CEPS4015-TH |EPHST4015 | @ | 1.5] 3| 60/ 6| 4 CEPR4015-TH |EPHT4015 |@| 15| 5 | 60| 6| 4
CEPS4020-TH |EPHST4020 | @ | 2 4| 60/ 6| 4 CEPR4020-TH |EPHT4020 (@ | 2 | 7 | 60| 6| 4
CEPS4025-TH |EPHST4025 | @ | 25| 5| 60/ 6| 4 CEPRA4025-TH |EPHT4025 |@ | 25| 8 | 60| 6| 4
CEPS4030-TH |EPHST4030 | @ | 3 6/ 60/ 6| 4 CEPR4030-TH |EPHT4030 @ | 3 |10 | 60| 6, 4
CEPS4040-TH |EPHST4040 | @ | 4 8| 60/ 6/ 4 CEPR4035-TH ®| 3512 | 60| 6] 4
i CEPS4050-TH |EPHST4050 | @ |5 | 10| 60/ 6| 4 CEPR4040-TH |EPHT4040 |@| 4 [12 | 60| 6| 4
5 CEPS6060-TH |EPHST6060 | @ | 6 | 12| 60/ 6| 6 CEPR4045-TH ®| 4515 | 60| 6| 4
: ®  Stocked lters, CEPR4055-TH ® 5515 | 60| 6 4
9 CEPR6060-TH |EPHT6060 | @ | 6 |15 | 60| 6| 6
3 CEPR6065-TH ®@| 65/20 | 75| 8| 6
b4 CEPR6070-TH ®@| 7 |20 | 75| 8| 6
CEPR6075-TH ®@| 75/20 | 75| 8| 6
CEPR6080-TH |EPHT6080 | @ | 8 |20 | 75| 8| 6
%% CEPR6085-TH ® 8525 | 80 10 6
vorr oot CEPR6090-TH ®@| 9 (25 | 80| 10| 6
BRI S — TS [ ® 9525 80 10 6
g:—; g CEPR6100-TH |EPHT6100 | @ [10 [25 | 80| 10| 6
NG A CEPR6105-TH ®[105/30 [100] 12| 6
ﬁ pla~es 025 CEPR6110-TH ®[11 [30 [100] 12] 6
28 Y uTH OV AR CEPR6115-TH @ [115/30 [100] 12] 6
1:JE CEPL: . <+ -TH Long CEPR6120-TH |EPHT6120 | @ |12 |30 |[100| 12| 6
T & size (mm) CEPR6130-TH @ |13 [35 [105| 16| 6
A BEITE R s e 2k e 98| ® % cepret4o-TH ® 14 (35 [105] 16| 6
i ltem Code Stock [l\)/!in LFIuttteh (L)verilll Sg_ank Flutes|  Note CEPR6150-TH ® |15 |40 [110| 16 6
=2 ia. eng eng ia. _
A TR T TR T e CEPR6160-TH |EPHT6160 | @ |16 |40 [110] 16| 6
e CEPR6170-TH @ |17 [40 [120] 20| 6
% CEPL4040-TH | ®@ | 4| 20| 65| 6| 4
i CEPR6180-TH @ |18 [40 [120] 20| 6
 CEPL4050-TH | @ | 5| 25| 70| 6| 4
5 CEPR6190-TH @19 [45 [125] 20| 6
CEPL6060-TH | ® | 6| 25 70| 6| 6
CEPR6200-TH |EPHT6200 | @ |20 |45 [125] 20| 6
£ CEPL6070-TH | @ 7/ 35| 90| 8| 6
> CEPR6220-TH @[22 [45 [135] 20| 6
2 CEPL6080-TH | ® | 8| 35| 90| 8| 6
5 CEPR6240-TH @ |24 |50 [140] 25| 6
1 CEPL6090-TH | @ 9| 45/100| 10| 6
< CEPR8250-TH ®@|25 |50 |[140] 25| 8
¥ "CEPL6100-TH | ® | 10| 45/100| 10| 6
> CEPR8260-TH ®@|26 |50 |140] 25| 8
Z CEPL6110-TH | ® | 11| 55120 12| 6
CEPR8280-TH @ |28 |55 145 25| 8
CEPL6120-TH | ® | 12| 55120 12| 6
3 S— CEPR8300-TH @[30 |60 |165| 32| 8
| _CEPL6140-TH [ @ [ 14| 55[125| 16| 6|&%A%"® - Eppassn T ® 32 70 1175 32| 8
> CEPL6160-TH | @ | 16| 65|135| 16| 6 |&x25F® P ——
S CEPL6180-TH | ® | 18] 65145 20| 6|cwiprs QF BEAmRTT,
%7 CEPL6200-TH | @ | 20| 75/155| 20| 6 |&x25F® ' '
CEPL6220-TH | ® | 22| 75(165| 20| 6 |&x250®
b "CEPL8250-TH | ® | 25| 90[180| 25| 8|&xznfe
=
1
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5
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. Eﬁtﬂﬁu%1¢§ Recommended cutting conditions
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CEPS-THRCEPR-TH

DERI S L¥15—IR &
Short Regular

PRIEEIENY side Miling

WA (ES) | Reptg | A | IR SEDc  Tool Dia.(mm) =
o peneral condiion Range| "%’ " |cuting Condiion] @1 | 92 | @3 | ¢4 | 96 | ¢8 | 910 | 912 016 | 20| 925 | 30 =
= EhEsst | a=1.5Dc REAmin’ , ) ; ) , ) s : ) : , :
AN RS EE#min' | 50,000| 32,000 21,000/ 16,000/ 11,000/ 8,000/ 6,400 5,300/ 4,000/ 3,200/ 2,500 2,100 *
Hardened Steels High Speed | 25-0.03Dc |#0&Emmmin| 1,320 1,830 1,940 2,110 3,270| 3,170 3,040| 2,800 2,640 2,530| 2,820| 2,510
(45~55HRC) S | ap=1.5Dc | E#E#Hmin" | 15,000/13,000] 8,000| 6,000) 4,200) 3,200| 2,500| 2,100, 1,600| 1,300 1,000] 800
SKDB1, SKT4 | “General | 20-0.06Dc |#0Emimn| 280| 520] 520 550 870 890 830] 780 760] 720/ 770 670
BEANSE s | ap=1.5Dc |EEHmin” | 48,000/ 24,000 16,000| 12,000| 8,000/ 6,000 4,800 4,000| 3,000 2,400 1,900 1,600
Hardened Steels High Speed | 20-0.02Dc |%D&EEmmmin| 1,150 1,250| 1,340| 1,440| 2,160| 2,160| 2,070| 1,920/ 1,800| 1,730| 1,950, 1,740
(55~B65HRC) S | ap=1.5Dc |E#EHmin” |15,000| 9,600 6,400| 4,800| 3,200 2,400 1,900| 1,600| 1,200 1,000] 800| 600
SKDTI, SKHST| " General | 20=0.04Dc |#0#Emmn| 250 350|380 400] 600 600] 570 540 520] 500 560 460
1A NSE =@k | ap=1.5Dc |EE#Hmin" | 32,000| 16,000/ 11,000/ 8,000{ 5,300 4,000 3,200 2,700/ 2,000/ 1,600 1,300 1,100 b
Hardened Steels High Speed | 20-0.02Dc |#0&Emmmn|  690| 750/ 830| 860| 1,290| 1,300 1,240| 1,170 1,080| 1,040 1,200| 1,080 =)
éGKanC\JgRC) St | ap=1.5Dc |BER#min’ 13,000 6,400] 4,200] 3,200 2,100| 1,600 1,300| 1,100] 800| 600| 510 420 S
’ General | go=0.04Dc |#D#EEmmmn| 200| 210/ 220| 240, 360| 360| 350 330 310 270 320 290 =)
=
PIHERERIFFANFAROEVHEIMEIC OV TBEL THDF T, 2 CORAMEIC OV TEERAYO52013-20 14F clF Hilm—1—RAZTELEE L, =
Cutting conditions shown are for work materials harder than hardened steel. For all work materials, please refer to the 2013-2014 product catalog or new product news. é
2] Oc2rIySakt. SBEOERZ CERIZEL,
@I MTAARCEDE T @I —S /e AL TS0, )
O DYIHIRARIFTBIRADERZTRTHDTY . REDM I TIIANTRIR. B8, EREMECRORAHZHRL TIZE L,
@OREMOEEINEDEVEEICIE, BEEIEXDREZRULLETRF TS0,
[Note] @ Use a highly rigid and accurate machine as possible.
(2) Use the appropriate coolant for the work material and machining shape.
(3) These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual
machine and work-piece conditions.
(@ If the rpm available is lower than that recommended please reduce the feed rate to the same ratio. .
CEPL-TH ae 5
OvINE 8
Long

upng

ap

<1,E\IJE1:|:J:U-UJ‘#U> Side Milling (Finishing)

=
@
13
@
=

?ﬁﬁUM(Eé) S thAG | goyse S4ZDc  Tool Dia.(mm)
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Cutting conditions shown are for work materials harder than hardened steel. For all work materials, please refer to the 2013-2014 product catalog or new product news. =
[FE)] OTE3RIE0E. SREEOBRHE SEREEL,
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[Note] @ Use a highly rigid and accurate machine as possible. o

(2) Use the appropriate coolant for the work material and machining shape.

(3) These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual
machine and work-piece conditions.

@ If the rpm available is lower than that recommended please reduce the feed rate to the same ratio.
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Carbide end mill, Square
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= Dia. Length | Length | Length | Dia. (¥) Dia. Length | Length | Length | Dia. (¥)
EPDSE2001-0.3-ATH | @ | 0.1 0.3]|0.15| 45 4 114,300 EPDSE2008-4-ATH |@ | 0.8 4 1.2 50 4 | 5,070
EPDSE2001-0.5-ATH | @ | 0.1 0.5|0.15| 45 4 115,600 EPDSE2008-6-ATH |@ | 0.8 6 1.2 50 4 | 5,070
EPDSE2001-1-ATH | @ | 0.1 1 0.15| 45 4 119,500 EPDSE2008-8-ATH |@ | 0.8 8 1.2 50 4 | 5,070
EPDSE2002-0.5-ATH |@ | 0.2 | 0.5/ 0.3 50 4 9,360 EPDSE2008-10-ATH @ | 0.8 | 10 | 1.2 50 4 | 7,410
EPDSE2002-1-ATH | @] 0.2 | 1 0.3 50 4 110,00 EPDSE2008-12-ATH | @| 0.8 | 12 | 1.2 55 4 | 8,450
EPDSE2002-1.5-ATH | @ | 0.2 | 1.5)| 0.3 50 4 112,200 EPDSE2009-6-ATH |@ | 0.9 6 11.35| 50 4 | 5,850
EPDSE2002-2-ATH |@| 0.2 | 2 0.3 50 4 113,700 EPDSE2009-8-ATH |@ | 0.9 8 /1.35| 50 4 | 5,850
EPDSE2002-3-ATH | @ | 0.2 | 3 0.3 50 4 114,200 EPDSE2009-10-ATH | @| 0.9 | 10 | 1.35] 50 4 | 5,850
7:]% EPDSE2003-1-ATH | @] 0.3 | 1 0.45| 50 4 8,190 EPDSE2009-12-ATH @ | 0.9 | 12 | 1.35| 55 4 | 6,670
s) EPDSE2003-1.5-ATH @ | 0.3 | 1.5|/0.45 50 4 8,190 EPDSE2010-2-ATH @ | 1 2 115 50 4 | 4,550
U  EPDSE2003-2-ATH |@| 03 | 2 0.45| 50 4 110,100 EPDSE2010-3-ATH | @ | 1 3115 50 4 | 4,550
‘IL EPDSE2003-2.5-ATH |@ | 0.3 | 2.5/ 0.45| 50 4 110,500 EPDSE2010-4-ATH @ | 1 4 1.5 50 4 | 4,550
s, EPDSE2003-3-ATH |@| 0.3 | 3 0.45| 50 4 110,500 EPDSE2010-5-ATH @ | 1 5115 50 4 | 4,550
3 EPDSE2004-1-ATH ® 04 1 0.6 50 4 5,980 EPDSE2010-6-ATH @ | 1 6 1.5 50 4 | 4,550
- EPDSE2004-1.5-ATH[ @] 0.4 | 15[ 0.6 50 4 5,980 EPDSE2010-7-ATH @ | 1 7115 50 4 | 4,550
EPDSE2004-2-ATH |@| 0.4 | 2 0.6 50 4 5,980 EPDSE2010-8-ATH @ 1 8 |15 50 4 | 4,550
EPDSE2004-2.5-ATH | @ | 0.4 | 2.5| 0.6 50 4 5980 EPDSE2010-9-ATH @ 1 9 |15 50 4 | 4,550
EPDSE2004-3-ATH |@| 0.4 | 3 0.6 50 4 5,980 EPDSE2010-10-ATH @ | 1 10 | 1.5 50 4 | 4,550
EPDSE2004-3.5-ATH |@ | 0.4 | 3.5| 0.6 50 4 5,980 EPDSE2010-12-ATH @ | 1 12 | 1.5 55 4 | 4,550
EPDSE2004-4-ATH |@| 0.4 | 4 | 0.6 50 4 5980 EPDSE2010-14-ATH @ | 1 14 | 1.5 55 4 | 4,550
EPDSE2004-5-ATH |@| 04 | 5 0.6 50 4 5980 EPDSE2010-16-ATH @ | 1 16 | 1.5 55 4 | 7,410
EPDSE2004-6-ATH |@| 0.4 | 6 0.6 50 4 7,410  EPDSE2010-20-ATH @ | 1 20 | 1.5 60 4 | 7,410
#iz EPDSE2004-8-ATH | @ | 0.4 8 |0.6 50 4 113,000 EPDSE2010-25-ATH @ | 1 25 | 1.5 65 4 | 8,580
JA EPDSE2004-10-ATH | @ | 0.4 |10 | 0.6 50 4 114,200 EPDSE2012-6-ATH @ | 1.2 6 1.8 50 4 | 4,810
#8 'EPDSE2005-1-ATH | @] 0.5 | 1 0.75| 50 4 4290 EPDSE2012-8-ATH @ | 1.2 8 1.8 50 4 | 4,810
?E EPDSE2005-1.5-ATH |@ | 0.5 | 1.5]0.75| 50 4 4,290 EPDSE2012-10-ATH @ | 1.2 | 10 | 1.8 50 4 | 4,810
Fl EPDSE2005-2-ATH |@| 0.5 | 2 0.75| 50 4 4,290 EPDSE2012-12-ATH @ | 1.2 | 12 | 1.8 55 4 | 4,810
EPDSE2005-2.5-ATH |@ | 0.5 | 2.5/ 0.75| 50 4 4,290 EPDSE2012-16-ATH @ | 1.2 | 16 1.8 55 4 | 7,670
?é EPDSE2005-3-ATH |@| 05 | 3 0.75| 50 4 4290 EPDSE2014-6-ATH @ | 1.4 6 | 2.1 50 4 | 4,940
Eg EPDSE2005-4-ATH |@| 0.5 | 4 0.75| 50 4 4,290 EPDSE2014-12-ATH @ | 1.4 | 12 | 2.1 55 4 | 4,940
f?,} EPDSE2005-5-ATH |@| 05 | 5 0.75| 50 4 4,290 EPDSE2015-4-ATH @ | 1.5 4 1225 50 4 | 4,810
7;?3 EPDSE2005-6-ATH |@| 05| 6 0.75| 50 4 4290 EPDSE2015-6-ATH @ | 1.5 6 |2.25| 50 4 | 4,810
B3 EPDSE2005-8-ATH |@| 05| 8 0.75| 50 4 7,150 EPDSE2015-8-ATH @ | 1.5 8 |2.25| 50 4 | 4,810
+ _EPDSE2005-10-ATH @ 0.5 10 | 0.75 50 4 7,150 EPDSE2015-10-ATH | @ | 1.5 | 10 |2.25| 50 4 | 4,810
=~ EPDSE2006-2-ATH @ 06| 2 |09 50 4 4,550 EPDSE2015-12-ATH | @ | 1.5 | 12 |2.25| 55 4 | 4,810
? EPDSE2006-3-ATH |@| 0.6 | 3 0.9 50 4 4,550 EPDSE2015-14-ATH @ | 1.5 | 14 |2.25| 55 4 | 4,940
=, EPDSE2006-4-ATH @ | 0.6 | 4 0.9 50 4 4,550 EPDSE2015-16-ATH | @ | 1.5 | 16 | 2.25| 55 4 | 4,940
<) EPDSE2006-5-ATH |@| 0.6 | 5 | 0.9 50 4 4550 EPDSE2015-18-ATH @ | 1.5 | 18 | 2.25| 60 4 | 4,940
“ 'EPDSE2006-6-ATH |@| 0.6 | 6 | 0.9 50 4 4550 EPDSE2015-20-ATH | @ | 1.5 | 20 |2.25| 60 4 | 4,940
— EPDSE2006-7-ATH @ 06| 7 0.9 50 4 5720 EPDSE2015-25-ATH | @ | 1.5 | 25 | 2.25| 65 4 | 7,410
| EPDSE2006-8-ATH |@| 0.6 | 8 0.9 50 4 7,410 EPDSE2015-30-ATH | @ | 1.5 | 30 |2.25| 70 4 | 7,410
7;' EPDSE2006-9-ATH |@| 0.6 | 9 0.9 50 4 8,580 EPDSE2015-35-ATH | @| 1.5 | 35 |2.25| 75 4 | 8,450
-, _EPDSE2006-10-ATH |@| 0.6 |10 | 0.9 50 4 8,580 EPDSE2015-40-ATH @ | 1.5 | 40 [2.25| 80 4 | 9,490
2 EPDSE2007-2-ATH | @| 0.7 | 2 1.05| 50 4 5,200 EPDSE2016-6-ATH @ | 1.6 6 | 2.4 50 4 | 4,940
EPDSE2007-4-ATH |@| 0.7 | 4 1.05| 50 4 5,200 EPDSE2016-8-ATH @ | 1.6 8 | 2.4 50 4 | 4,940
[~ EPDSE2007-6-ATH |@| 0.7 | 6 1.05| 50 4 5,200 EPDSE2018-6-ATH @ | 1.8 6 | 2.7 50 4 | 4,940
> EPDSE2007-8-ATH |@] 0.7 | 8 1.05| 50 4 8,450 EPDSE2018-8-ATH @ | 1.8 8 | 2.7 50 4 | 4,940
,‘2 EPDSE2007-10-ATH | @ | 0.7 | 10 1.05| 50 4 111,100
5 @ REEERTY. BEIE(F20 1 3EAPRE S HBBIRE DRHERTLTBDET .
. : Stocked items. Prices listed are as of April 2013,and are unit prices excluding consumption tax.
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For the effective under neck length and interference angle, N
refer to the product catalog or to the CADCAM Support Data
Pack on our website. HEcA

Draft angle

~ & Size(mm)
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R S ETRe| DR | £RL e TE

Item Code ATH Mill - |UnderNeck| Flute | Overall | Shank ,;gﬁ%ﬁf;g

Dia. Length | Length | Length | Dia. ¥

EPDSE2020-4-ATH @ 2 4 13 50 4 | 4810
EPDSE2020-6-ATH @ 2 6 |3 50 4 4,810
EPDSE2020-8-ATH @ | 2 8 |3 50 4 | 4810
EPDSE2020-10-ATH | @ | 2 10 | 3 50 4 | 4810
EPDSE2020-12-ATH | @ | 2 12 | 3 55 4 4,810
EPDSE2020-14-ATH | @ | 2 14 | 3 55 4 4,810
EPDSE2020-16-ATH | @ | 2 16 | 3 55 4 | 4810
EPDSE2020-18-ATH | @ | 2 18 |3 60 4 | 4810
EPDSE2020-20-ATH | @ | 2 20 | 3 60 4 4,810
EPDSE2020-25-ATH | @ | 2 25 |3 65 4 4,810
EPDSE2020-30-ATH | @ | 2 30 |3 70 4 | 5,980
EPDSE2020-35-ATH | @ | 2 35 |3 75 4 | 7150
EPDSE2020-40-ATH | @ | 2 40 | 3 80 4 8,970
EPDSE2020-50-ATH | @ | 2 50 | 3 90 4 110,800
EPDSE2025-8-ATH @ | 2.5 8 |3.75| 50 4 | 5,070
EPDSE2025-12-ATH | @ | 2.5 | 12 | 38.75| 55 4 5,070
EPDSE2025-16-ATH | @ | 2.5 | 16 | 3.75| 55 4 5,070
EPDSE2025-20-ATH | @ | 2.5 | 20 | 3.75| 60 4 | 5,070
EPDSE2025-30-ATH | @ | 2.5 | 30 |3.75| 70 4 | 5,460
EPDSE2025-40-ATH | @ | 2.5 | 40 | 3.75| 80 4 7,670
EPDSE2025-50-ATH | @ | 2.5 | 50 | 3.75| 90 4 9,490
EPDSE2030-8-ATH @ | 3 8 | 4.5 55 6 6,500
EPDSE2030-12-ATH | @ | 3 12 | 4.5 60 6 | 6,500
EPDSE2030-16-ATH | @ | 3 16 | 4.5 60 6 6,500
EPDSE2030-20-ATH | @ | 3 20 | 4.5 65 6 6,500
EPDSE2030-25-ATH | @ | 3 25 | 4.5 70 6 | 6,500
EPDSE2030-30-ATH | @ | 3 30 |45 75 6 | 7,800
EPDSE2030-40-ATH | @ | 3 40 | 4.5 90 6 8,060
EPDSE2030-50-ATH | @ | 3 50 | 4.5 | 100 6 | 11,300
EPDSE2040-12-ATH | @ | 4 12 | 6 60 6 | 7,540
EPDSE2040-16-ATH | @ | 4 16 | 6 60 6 | 7,540
EPDSE2040-20-ATH | @ | 4 20 | 6 70 6 7,540
EPDSE2040-25-ATH | @ | 4 25 | 6 70 6 7,540
EPDSE2040-30-ATH | @ | 4 30 | 6 80 6 | 7,540
EPDSE2040-35-ATH | @ | 4 35 | 6 80 6 7,540
EPDSE2040-40-ATH | @ | 4 40 | 6 90 6 9,490
EPDSE2040-50-ATH | @ | 4 50 | 6 100 6 | 14,000
EPDSE2050-20-ATH | @ | 5 20 | 7.5 70 6 | 9,490
EPDSE2050-25-ATH | @ | 5 25 | 7.5 70 6 9,490
EPDSE2050-30-ATH | @ | 5 30 | 7.5 80 6 9,490
EPDSE2050-40-ATH | @ | 5 40 | 7.5 90 6 | 9,490
EPDSE2050-50-ATH | @ | 5 50 | 7.5 | 100 6 | 15,000
EPDSE2060-20-ATH | @ | 6 20 | 9 70 6 9,750
EPDSE2060-30-ATH | @ | 6 30 |9 80 6 | 10,000
EPDSE2060-40-ATH | @ | 6 40 | 9 90 6 | 11,800
EPDSE2060-50-ATH | @ | 6 50 | 9 100 6 | 15,000

-

EEW
BTR

The effective
under-neck
length

- TF5AE Ok
Interference
angle

WERIFSEERICET 2BDZE/HLTHOETT . 2TCOT7ATALICDOVTIF. BRmAFYOT2013-20 14F /. HiRm—1—RAZTELEEL,

The dimension table above shows data for products that are suitable for high-hardness steels. For all items, please refer to the 2013-2014 product catalog or new product news.

Q  EETEERTY,
@ : Stocked items.

BEMEF20 1 SFE4RRE. HEHIRE DEMZRTLCHBDET,

Prices listed are as of April 2013,and are unit prices excluding consumption tax.
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B EHELEISRIHFZR Recommended cutting conditions a=Ilc W Y is

 =HERYIHISRMF  =fREYIHISRE
High efficiency cuttiing condition High accuracy cuttiing condition
. BEAN AN AN FEANE
*E'(EU*Z" Hardened Steels Hardened Steels Hardened Steels Hardened Steels
Work (45~B5HRC) (65~B5HRC) (45~55HRC) (55~B5HRC)

NE  BRR| g B | EDEE| 5, BERE | EDEE| 5, BERE | EDEE | g, BR[| EDEE
Mill Dia. |Under neck|

) Length (mm) _I‘J_1 vf (mm) [7_1 vf (mm) [7»1 v (mm) _f'l_1 v

(mm) min mm/min min mm/min min mm/min min mm/min

0.3 | 0.003| 42,750 255 | 0.003| 40,050 208 | 0.003| 42,750 178 | 0.003| 40,050 144

0.1 0.5 | 0.002| 42,750 255 | 0.002| 40,050 208 | 0.002| 42,750 178 | 0.002| 40,050 144

1 0.002| 38,500 232 | 0.001 36,050 187 | 0.002| 38,500 162 | 0.001 36,050 129

0.5 | 0.010] 33,750 301 | 0.009| 31,500 242 | 0.008| 33,750 210 | 0.007| 31,500 169

1 0.007| 33,750 301 | 0.006| 31,500 242 | 0.006| 33,750 210 | 0.005| 31,500 169

0.2 1.5 | 0.004| 30,375 271 | 0.004| 28,350 218 ] 0.003| 30,375 189 | 0.003| 28,350 162

2 0.003| 27,000 214 | 0.002| 25,200 172 | 0.002| 27,000 165 | 0.002| 25,200 147

3 0.002| 27,000 193 | 0.001| 25,200 155 ] 0.001| 27,000 165 | 0.001 25,200 133

1 0.011 30,000 267 | 0.009| 28,000 216 | 0.011 30,000 240 | 0.009| 28,000 193

1.5 | 0.011 30,000 267 | 0.009| 28,000 216 | 0.011 30,000 240 | 0.009| 28,000 193

0.3 2 0.006| 27,000 241 | 0.005| 25,200 194 | 0.006| 27,000 192 | 0.005| 25,200 155

2.5 | 0.005| 27,000 241 | 0.005| 25,200 194 ] 0.005| 27,000 192 | 0.005| 25,200 1565

3 0.004| 27,000 241 | 0.004| 25,200 194 | 0.004| 27,000 180 | 0.004| 25,200 145

1 0.020| 24,000 333 | 0.018| 22,400 268 | 0.020| 24,000 297 | 0.018| 22,400 241

1.5 | 0.014| 24,000 333 | 0.013| 22,400 268 | 0.014| 24,000 297 | 0.013| 22,400 241

2 0.014| 24,000 333 | 0.013| 22,400 268 | 0.014| 24,000 297 | 0.013| 22,400 241

2.5 | 0.011| 21,600 299 | 0.010| 20,160 241 | 0.011| 21,600 239 | 0.010| 20,160 192

3 0.008| 21,600 299 | 0.007| 20,160 241 | 0.008| 21,600 239 | 0.007| 20,160 192

0.4 3.5 | 0.006| 21,600 299 | 0.005| 20,160 241 | 0.006| 21,600 239 | 0.005| 20,160 192

4 0.005| 21,600 299 | 0.005| 20,160 241 | 0.005| 21,600 239 | 0.005| 20,160 192

5 0.005| 19,200 230 | 0.005| 17,920 181 ] 0.005| 19,200 184 | 0.005| 17,920 144

6 0.003| 19,200 230 | 0.003| 17,920 181 | 0.003| 19,200 184 | 0.003| 17,920 144

8 0.002| 16,800 172 | 0.001 15,680 131 ] 0.002| 16,800 141 | 0.001 15,680 128

10 0.001 14,400 127 | 0.001 13,440 96 | 0.001 14,400 103 | 0.001 13,440 94

1 0.025| 24,000 333 | 0.023| 22,400 268 | 0.025| 24,000 299 | 0.023| 22,400 241

1.6 | 0.025| 24,000 333 | 0.023| 22,400 268 | 0.025| 24,000 299 | 0.023| 22,400 241

2 0.018| 24,000 333 | 0.016| 22,400 268 | 0.018| 24,000 299 | 0.016| 22,400 241

2.5 | 0.015| 21,600 299 | 0.014| 20,160 241 | 0.015| 21,600 239 | 0.014| 20,160 192

0.5 3 0.010| 21,600 299 | 0.009| 20,160 241 | 0.010| 21,600 239 | 0.009| 20,160 192

’ 4 0.010] 21,600 299 | 0.009| 20,160 241 | 0.010| 21,600 239 | 0.009| 20,160 192

5 0.007| 21,600 299 | 0.006| 20,160 241 | 0.007| 21,600 239 | 0.006| 20,160 192

6 0.007| 19,200 230 | 0.006| 17,920 181 | 0.007| 19,200 184 | 0.006| 17,920 144

8 0.004| 19,200 194 | 0.004| 17,920 147 ] 0.004| 19,200 155 | 0.004| 17,920 17

10 0.002| 16,800 150 | 0.002| 15,680 114 ] 0.002| 16,800 105 | 0.002| 15,680 79

2 0.021| 24,000 475 | 0.019| 22,400 383 | 0.021| 24,000 427 | 0.019| 22,400 344

3 0.018| 21,600 428 | 0.016| 20,160 3451 0.018| 21,600 385 | 0.016| 20,160 310

4 0.012| 21,600 428 | 0.011 20,160 345 | 0.012] 21,600 385 | 0.011 20,160 310

5 0.010| 21,600 428 | 0.009| 20,160 345 | 0.010| 21,600 342 | 0.009| 20,160 276

0.6 6 0.008| 21,600 428 | 0.007| 20,160 3451 0.008| 21,600 342 | 0.007| 20,160 276

7 0.008| 19,200 369 | 0.007| 17,920 298 | 0.008| 19,200 295 | 0.007| 17,920 238

8 0.008| 19,200 328 | 0.007| 17,920 258 | 0.008| 19,200 262 | 0.007| 17,920 206

9 0.006| 19,200 328 | 0.005| 17,920 258 | 0.006| 19,200 262 | 0.005| 17,920 206

10 0.005| 19,200 328 | 0.004| 17,920 258 | 0.005| 19,200 262 | 0.004| 17,920 206

2 0.035| 24,000 475 | 0.032| 22,400 384 | 0.035| 24,000 427 | 0.032| 22,400 344

4 0.025| 21,600 428 | 0.022| 20,160 345 | 0.025| 21,600 342 | 0.022| 20,160 276

0.7 6 0.009| 21,600 428 | 0.008| 20,160 345 | 0.009| 21,600 342 | 0.008| 20,160 276

8 0.009| 19,200 328 | 0.008| 17,920 258 | 0.009| 19,200 229 | 0.008| 17,920 180

10 0.009| 19,200 328 | 0.008| 17,920 258 | 0.009| 19,200 229 | 0.008| 17,920 180

VIRISRHERSBEANH IO VKB ECOVWTBE L CHDET I, 2 TOREIMECOVNTIEERAFY TS 2013-2014F (¢ HEm—1—RAZCELLEE L,

Cutting conditions shown are for work materials harder than hardened steel. For all work materials, please refer to the 2013-2014 product catalog or new product news.
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High efficiency cuttiing condition High accuracy cuttiing condition
. EE AN AN BEANEH 5 AN
*EHIJM' Hardened Steels Hardened Steels Hardened Steels Hardened Steels
Work (45~55HRC) (55~B5HRC) (45~55HRC) (55~B5HRC)
sg | BFE | . | mE | xomE| . | DER |xpmE| , | DES |xpEE| , | oS |2oEE
Mill Dia. |Under neckl  (mm) n vf (mm) n vf (mm) n vf (mm) n vf
(mm) (mm) min-" mm/min min-! mm/min min-! mm/min min-' mm/min

4 | 0.028| 24,000 688 | 0.025| 22,400 422 | 0.028| 24,000 475 | 0.025]| 22,400 383
6 | 0.016] 24,000 665 | 0.014] 20,160 379 | 0.016] 21,600 428 | 0.014| 20,160 345
0.8 8 | 0.010| 21,600 428 | 0.009| 20,160 3451 0.010] 21,600 342 | 0.009| 20,160 276
10 [ 0.010] 19,200 328 | 0.009| 17,920 258 | 0.010| 19,200 229 | 0.009| 17,920 180
12 [ 0.006| 19,200 328 | 0.005| 17,920 258 | 0.006| 19,200 229 | 0.005| 17,920 180
6 | 0.018] 21,600 556 | 0.016| 20,160 4141 0.018] 21,600 428 | 0.016] 20,160 345
8 | 0.012] 21,600 513 | 0.010] 20,160 3791 0.012| 21,600 428 | 0.010] 20,160 345
10 | 0.012] 19,200 328 | 0.010] 17,920 258 | 0.012] 19,200 262 | 0.010] 17,920 206
12 | 0.012] 19,200 328 | 0.010] 17,920 258 1 0.012] 19,200 262 | 0.010| 17,920 206
2 | 0.050| 22,930 | 1,008 | 0.045| 20,160 846 | 0.045| 21,600 699 | 0.041| 20,160 563
3 [0.043] 22,930 | 1,008 | 0.038| 20,160 846 | 0.035| 21,600 699 | 0.032| 20,160 563
4 | 0.035] 22,930 963 | 0.032] 20,160 766 | 0.033] 21,600 699 | 0.029| 20,160 563
5 | 0.028| 22,930 871 | 0.025| 20,160 685 | 0.025| 21,600 699 | 0.023| 20,160 563
6
7
8

dn aurq

0.9

0.020| 20,700 745 | 0.018| 18,144 465 | 0.018| 19,440 577 | 0.016| 18,144 418
0.020| 20,700 703 | 0.018| 18,144 465 | 0.018| 19,440 577 | 0.016] 18,144 418
0.020| 20,700 622 | 0.018| 18,144 465 | 0.018| 19,440 577 | 0.016| 18,144 418

9 [0.017] 19,440 577 | 0.015| 18,144 465 | 0.015| 19,440 461 | 0.014] 18,144 372
10 | 0.013| 19,440 577 | 0.011| 18,144 465 | 0.011] 19,440 461 | 0.010] 18,144 372
12 | 0.013] 17,280 443 | 0.011] 16,128 348 | 0.011] 17,280 354 | 0.010] 16,128 278
14 [ 0.013| 17,280 443 | 0.011] 16,128 348 | 0.011] 17,280 354 | 0.010| 16,128 278
16 | 0.008| 17,280 373 | 0.007| 16,128 283 | 0.006| 17,280 298 | 0.005| 16,128 226
20 | 0.005| 15,518 305 | 0.005| 14,483 226 | 0.004| 15,518 213 | 0.004| 14,483 158
25 ] 0.003] 13,125 237 | 0.002] 12,250 175 ] 0.003] 13,125 165 | 0.002| 12,250 122

6 | 0.042] 19,200 570 | 0.088| 17,920 460 | 0.042] 19,200 513 | 0.038| 17,920 414

8 | 0.024| 17,280 513 | 0.022| 16,128 414 | 0.024| 17,280 461 | 0.022| 16,128 372
1.2 10 [ 0.015| 17,280 513 | 0.014| 16,128 4141 0.015| 17,280 461 | 0.014| 16,128 372
12 | 0.015| 17,280 513 | 0.014| 16,128 4141 0.015] 17,280 410 | 0.014| 16,128 331
16 | 0.010] 15,360 456 | 0.009| 14,336 368 | 0.010| 15,360 364 | 0.009| 14,336 294

6 | 0.050] 16,800 499 | 0.045| 15,680 403 | 0.050| 16,800 449 | 0.045| 15,680 361
12 [ 0.018] 15,120 449 | 0.016] 14112 362 | 0.018] 15,120 404 | 0.016] 14,112 325

4 | 0.055| 16,800 648 | 0.050| 15,680 482 | 0.055| 16,800 499 | 0.050| 15,680 402

6 | 0.055| 16,800 623 | 0.050| 15,680 482 | 0.055| 16,800 499 | 0.050| 15,680 402

8 | 0.040| 15,120 538 | 0.086| 14,112 416 ] 0.030| 15,120 449 | 0.027| 14,112 362
10 | 0.030| 15,120 538 | 0.027| 14,112 416 | 0.030| 15,120 449 | 0.027| 14,112 362
12 | 0.080| 15,120 449 | 0.027| 14112 362 | 0.030| 15,120 404 | 0.027| 14,112 325
14 | 0.019| 15,120 449 | 0.017| 14112 362 | 0.019] 15,120 404 | 0.017] 14,112 325
1.5 16 | 0.019| 13,440 345 | 0.017] 12,544 271 1 0.019| 13,440 310 | 0.017] 12,544 243
18 [ 0.019| 13,440 345 | 0.017| 12,544 2711 0.019| 13,440 310 | 0.017| 12,544 243
20 [ 0.019] 13,440 345 | 0.017| 12,544 271 1 0.019| 13,440 276 | 0.017| 12,544 216
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25 | 0.012] 10,080 218 | 0.010 9,408 165 | 0.012] 10,080 174 | 0.010 9,408 132 =

30 | 0.008 8,400 139 | 0.007 7,840 112 | 0.008 8,400 111 | 0.007 7,840 89 =

35 | 0.005 8,400 139 | 0.005 7,840 112 | 0.005 8,400 111 | 0.005 7,840 89 =

40 | 0.003 6.720 74 | 0.002 6,272 60 | 0.003 6,720 59 | 0.002 6.272 48 g

16 6 | 0.055| 15,600 566 | 0.050| 14,560 456 | 0.065| 15,600 515 | 0.050] 14,560 415 =
) 8 | 0.055| 15,600 566 | 0.050| 14,560 456 | 0.055| 15,600 515 | 0.050| 14,560 415
18 6 | 0.065| 15,600 618 | 0.059| 14,560 498 | 0.065| 15,600 515 | 0.059| 14,560 415

8 | 0.065| 15,600 618 | 0.059| 14,560 498 | 0.065| 15,600 515 | 0.059| 14,560 415

[EFE] cmicoroTiE. 36— IDRFOEEEEBESIBLTZEW, [Note] Upon usage, please refer to comments and notes below table on page 36.
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Fi ] )|/ AT 7 | Carbide end mill, Square

Il'ﬁ‘y ’75"'{—71’71 7II'R UJ_ =JE -J Epoch Deep Square Evolution /AWHcaatingj

B EHELDEISRIFZR Recommended cutting conditions a=Ilc] W Wiy
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 SHERUDHIS _ EfREIHIRGE
High efficiency cuttiing condition High accuracy cuttiing condition
" AN BEANE AN AN
*ﬁﬁlﬂj Hardened Steels Hardened Steels Hardened Steels Hardened Steels
Work (45~55HRC) (55~65HRC) (45~55HRC) (55~B5HRC)
NE | BTR| o, | DEM |EO®E| ., | DEM |EXORE| ., | DEN |EORE| . | OES | X0RE
Mill Dia. |Under neckf ) n vf (mm) n vf (mm) n vf (mm) n vf

(G e min-’ mm/min min-' mm/min min-! mm/min min-1 mm/min

4 |0.100] 12,600 548 | 0.090| 11,760 4431 0.100] 12,600 499 | 0.090| 11,760 402

= 6 0.100 12,600 548 | 0.090 11,760 443 | 0.100 12,600 499 | 0.090 11,760 402
« 8 0.070 12,600 548 | 0.063 11,760 443 | 0.070 12,600 499 | 0.063 11,760 402
> 10 0.070 12,600 548 | 0.063 11,760 443 | 0.070 12,600 499 | 0.063 11,760 402
?\; 12 0.050 11,340 493 | 0.045 10,584 398 | 0.040 11,340 449 | 0.036 10,584 362
i 14 0.040 11,340 493 | 0.036 10,584 362 | 0.040 11,340 449 | 0.036 10,584 325
> 16 0.040 11,340 449 | 0.036 10,584 362 | 0.040 11,340 426 | 0.036 10,584 325

18 0.025 11,340 449 | 0.023 10,584 362 | 0.025 11,340 404 | 0.023 10,584 289

20 0.025 11,340 449 | 0.023 10,584 362 | 0.025 11,340 359 | 0.023 10,584 289

25 0.025 10,080 345 | 0.023 9,408 271 | 0.025 10,080 310 | 0.023 9,408 232

30 0.015 10,080 345 | 0.014 9,408 271 | 0.015 10,080 276 | 0.014 9,408 216

35 0.010 8,820 228 | 0.009 8,232 185 ] 0.010 8,820 182 | 0.009 8,232 148

40 0.005 8,820 228 | 0.005 8,232 185 | 0.005 8,820 159 | 0.005 8,232 129

50 0.003 7,560 139 | 0.002 7,056 112 | 0.003 7,560 97 | 0.002 7,056 78

7:]E 8 0.090 10,800 642 | 0.081 10,080 474 | 0.090 10,800 535 | 0.081 10,080 431
Y 12 0.090 10,800 588 | 0.081 10,080 431 | 0.090 10,800 520 | 0.081 10,080 387
U 16 0.050 9,720 529 | 0.045 9,072 388 | 0.050 9,720 450 | 0.045 9,072 349
'IL 2.5 20 0.050 9,720 529 | 0.045 9,072 388 | 0.050 9,720 450 | 0.045 9,072 310
3 30 0.030 8,640 341 | 0.027 8,064 276 | 0.030 8,640 272 | 0.027 8,064 220
3 40 0.015 7,560 245 | 0.014 7,056 198 | 0.015 7,560 196 | 0.014 7,056 158
= 50 0.005 7,560 245 | 0.005 7,056 198 | 0.005 7,560 171 | 0.005 7,056 138
8 0.150 10,600 570 | 0.135 8,960 422 | 0.150 9,600 475 | 0.135 8,960 383

12 0.105 10,600 570 | 0.095 8,960 422 | 0.105 9,600 475 | 0.095 8,960 383

16 | 0.075 9,450 513 | 0.068 8,064 379 | 0.060 8,640 428 | 0.054 8,064 344

3 20 0.060 9,450 513 | 0.054 8,064 379 | 0.060 8,640 428 | 0.054 8,064 344

25 0.040 9,450 513 | 0.036 8,064 379 | 0.040 8,640 428 | 0.036 8,064 344

30 [ 0.040 9,450 513 | 0.036 8,064 347 | 0.040 8,640 428 | 0.036 8,064 310

40 0.025 7,680 380 | 0.023 7,168 307 | 0.025 7,680 304 | 0.023 7,168 245

i 50 0.010 6,720 218 | 0.009 6,272 176 | 0.010 6,720 152 | 0.009 6,272 123
ikli 12 0.20 7,050 902 | 0.18 6,580 728 | 0.20 7,050 811 | 0.18 6,580 654
5ﬂ 16 | 0.14 7,050 902 | 0.13 6,580 728 | 0.14 7,050 811 | 0.13 6,580 654
I 20 0.14 6,345 812 | 0.13 5,922 655 | 0.14 6,345 730 | 0.13 5,922 588
A 4 25 0.08 6,345 812 | 0.07 5,922 655 | 0.08 6,345 730 | 0.07 5,922 588
30 0.08 6,345 812 | 0.07 5,922 655 | 0.08 6,345 649 | 0.07 5,922 588

35 0.05 5,711 731 | 0.05 5,330 589 | 0.05 5,711 584 | 0.05 5,330 471

40 0.05 5,711 731 | 0.05 5,330 589 | 0.05 5,711 511 | 0.05 5,330 412

50 | 0.03 4,935 442 | 0.03 4,606 357 | 0.03 4,935 309 | 0.03 4,606 249

20 0.15 5,634 706 | 0.14 5,258 571 | 0.15 5,634 635 | 0.14 5,258 518

25 0.15 5,070 635 | 0.14 4,732 513 ] 0.15 5,070 571 | 0.14 4,732 461

5 30 0.10 5,070 573 | 0.09 4,732 462 | 0.10 5,070 514 | 0.09 4,732 415

40 0.08 4,563 515 | 0.07 4,259 416 | 0.08 4,563 412 | 0.07 4,259 332

50 0.05 4,563 515 | 0.05 4,259 416 | 0.05 4,563 360 | 0.05 4,259 291

20 0.25 4,637 766 | 0.23 4,327 562 | 0.25 4,637 580 | 0.23 4,327 469

6 30 0.20 4,215 696 | 0.18 3,934 511 | 0.20 4,215 527 | 0.18 3,934 426

40 0.15 4,215 625 | 0.14 3,934 459 | 0.15 4,215 474 | 0.14 3,934 383

50 0.10 3,750 515 | 0.09 3,500 379 | 0.10 3,750 427 | 0.09 3,500 345

Qe 2AU7T  QVlaMI—L W=\ BHS 0 W
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Cutting conditions shown are for work materials harder than hardened steel. For all work materials, please refer to the 2013-2014 product catalog or new product news.
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(@ Use the appropriate coolant for the work material and machining shape.
(@ These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be adjusted according to the
machining shape, purpose and the machine type.

@ If the rpm of the machine is low, lower the feed rate also to put the rpm and feed rate in the same ratio.
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Can perform long tool life machining even when machining standing walls.

® HPM38®H 52HRC U 7 E&5F

HPM38®) Rib slot evaluation

()
—
—
=7
=
({=]
()
—3
QO
=
(1°]
=
D
-
(1]
D
(7]
(72
=
[—
D
-
(1-]

?ﬁﬁu*ﬁ' Work material - HPM38® (52HRC)

{EATE 100 : EPDSE2010-4-ATH (¢ 1.0 X B Nunder neck4mm) {EFRILS Holder: HSK-FB3
27—/ Coolant: TIT W wet n=1 0,000min” (Vc=31 4m/m|n)

vi=200mm/min  (£=0.01Tmm/t) apXae=0.025mmx1.0mm

=
S
N —~ W @
*chig o 200 [EE GRS il | =
This is amazing! Point 1: Wear width is small and long tool life. 2mm ﬁ%gégﬂ;
0.04 /A ot
E 0035
£ / pisee
\_-D/ 0.03 ) ﬁﬁiﬁoﬁm
g0 A s
24 oo
E 0.025 / Conventional-B o
i =
o5 0.02 g_
‘ 4../. Z
% 0015 3
EPDSE2010-4-ATH =
0.01 ROEREITHEL RSN =
/ Maximum wear progress is «
slow and long tool life.
0.005
0 T T T T T T
0 2 4 6 8 10 12 14
w‘ﬁuﬁ Cutting length L (m)
. s =
® HPM-MAGIC 40HRC i 58E5% URIRSF =
HPM-MAGIC 40HRC Shape evaluation for standing walls with remaining island ‘z
?ﬁﬁu*z Work material - HPM'MAG'C(4OHRC) §
fEFAIZE Too : EPDSE2010-4-ATH (¢ 1.0 X B Tunder neck4mm) (GRS 8
RIS Holder: HSK-FB3  I—3 >/ coolant: TITWE wet Corner evaluation g
n=15,000min"'(ve=47m/min) v=1,000mm/min (£=0.03mm/t) 1. BMMBOE (90°Tr5E) gg
ap><ae=O. TmmX0.1Tmm 1..5mm square island (90° standing walls) %E_
st e puMETDON JITHEEQNSYFHDEV=->EmEFIMIHIEE! |  AEER veasued ocaton
This is amazing! Point 2: Low cutting accuracy variation=Enables high-quality machining! Wmﬁf&.ﬁﬁgﬁiﬂzsg"ﬁﬁ|L,Emr?r?]m) =
*,T =3
“—3FMICTHFNE &
| MIBERS. g
All 3 machined pieces were
e good cutting accuracy,
510
5 g
1] ?, 8 M n =
#l o B n2 a
iﬁ% n3
=8 6 —
4 =
=
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2
0
EPDSE2010-4-ATH cgfvﬁ't]iounﬁA Cgk:\ie'iﬁounaBl B
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’:B‘ Eﬁﬁ?ﬂiﬁlﬂ Indexable Tools, Ball

%‘E W77 IR=—Ib T L5533 IF ABPFHR sl precision F ABPF
Y Evdde o |

N
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Wi v>2 Steel Shank

ABPF ST O(L/L O

CHEEF LFEXFNADE T,

Numeric figure in a circle ©* and Alphabetical character comes in a square

L | L |
: (=R \ \
v L1 2s 2s
7 AZA T (ETT—I\) Type A (Taper Neck) B4 7 (B TFARL—R) Type B (Straight Neck)
BRO—K e AU%-M ~Fi% Size (mm) e B —F
ltem Code Stock I’:l'n(s)éor{ ®Dc| R L | @¢Ds| ap L2 L1 |@D2| 8s | Bn |Tyre Inserts
ABPF06S10 (] 1 6|3 80|10 | 5 |15 | 30| 5.4| 50|8.25°| A | ZPFG060-GF ZDFG060-W:
ABPF08S12 [ ] 1 8|4 [100|/12 | 5 |10 | 22| 7.5| 78|9.5° | A | ZPFG080(-GI’) ZDFGO080-W:
_!E ABPF10S812 [ ] 1 10 | 5 |100| 12 | 7 |13 | 25| 9.5| 75]|5° A | ZPFG100(-GI) ZDFG100-W:}
i %- ABPF12§812 (] 1 12 | 6 |[110| 12 | 8 |15 | 30|11.5| 80| — [ B [ZPFG120(-Gii) ZDFG120-W:i
T | ABPF16S20 [ 1 16 | 8 |130| 20 |10 |19 | 50 |15.5| 80|2.5° | A | ZPFG160(-GI’) ZDFG160-W:’
;j 5 ABPF20S25 [ 1 20 |10 |140| 25 |12.5/22 | 60 |19.5| 80|2.5°| A [ZPFG200(-Gi?) ZDFG200-W:
2] E ABPF25S32 [ ] 1 25 [12.5/150| 32 |15 |25 | 70 |245| 80,3 A [ZPFG250(-Gii) ZDFG250-W:.;
1 “ ABPF30S32 o 1 30 |15 |160| 32 |18 |30 | 80 (29.5| 80|0.5°| A [ZPFG300(-Gi:) ZDFG300-W:
é ABPF32S32 [ 1 32 |16 |160| 32 |19 |30 | 80|31.5| 80| — | B |ZPFG320(-GI') ZDFG320-W:
b ABPF08S12L (] 1 8|4 |130/12 |5 |10 | 50| 7.5 803 A [ZPFG080(-Gi!) ZDFG080-W::
ABPF10S16L o 1 10 | 5 |150| 16 | 7 |13 | 50| 9.5/100|5° A [ZPFG100(-Gii) ZDFG100-W::
ABPF12S16L (] 1 12 | 6 |160| 16 | 8 |20 | 60 |10.8/100|3° A [ZPFG120(-Gii) ZDFG120-W:i
% ABPF16S20L [ 1 16 | 8 |160| 20 |10 |19 | 65 |155| 95|2° A [ZPFG160(-Gi1) ZDFG160-W.:
o ABPF20S25L (] 1 20 |10 |180| 25 |12.5/22 | 80 (19.5/100 2° A
é ABPF20S20L120 | @ 1 20 |10 |220| 20 |12.5/22 |120 |19.5/100| — | B [ZPFG200(-Gi?) ZDFG200-W:
o ABPF20S20L150 | @ 1 20 |10 |250| 20 [12.5|22 |150 (19.5/100| — | B
.~ ABPF25S32L [ 1 25 [12.5/200| 32 |15 |25 | 90 |24.5/110|3° A ) :
i | ABPF25S532L150 | ® | 1 | 25 |12.5(250| 32 |15 |25 |150 |24.5/100| — | B |2PFG250CG.) ZDFG250-W-
J‘En‘kﬂ % ABPF30S32L [ 1 30 |15 |220| 32 {18 |30 |100 |29.5(120|1° A
yill ABPF30S32L150 | @ 1 30 (15 |250| 32 |18 |30 |150|29.5/100| — | B |ZPFG300(-G:) ZDFG300-W:
)-5% ABPF30S32L200 | @ 1 30 (15 |300| 32 |18 |30 |200|29.5/100| — | B
ABPF32S32L [ 1 32 |16 |220| 32 |19 |30 /100 |31.5/120| — | B |ZPFG320(-G!) ZDFG320-W:
£ @HEEEERTT. @:Stocked ltems.
EB
| ABPFCOMTC
= MT/+2/2 MT Shank
3 5
? 8[ Y- R— _
3 Jz | 7 ANM.
R/ | @ | i
Z ; ) k o
= L
|
?f- wSI—F |uE ,{;J\lg_ot& i ~ti% Size (mm) EERAY—F
é ltem Code Stock Insert |®Dc| R ap MT N(}.T L L1 2s oD ®D3 a i M ==l
ABPF20MT2 | @ 1 20 (10 |12.5| MT2 | 129 65| 64 [17.78 [19.5|5 24 |[M10 | ZPFG200(-GI)) ZDFG200-W
In ABPF25MT3| @ 1 25 /12515 | MT3 | 166 85| 81 |23.825|24.5|5 | 28 |[M12|ZPFG250(-GI}) ZDFG250-W
3 ABPF30MT4 | @ 1 30 |15 |18 | MT4 | 217.5|115 |102.5|31.267|29.5| 6.5 | 32 |M16 | ZPFG300(-Gii) ZDFG300-W:
~N ABPF32MT4 | @ 1 32 /116 |19 | MT4 | 217.5|115 |102.5|31.267|30.8| 6.5 | 32 |M16 | ZPFG320(-Gii) ZDFG320-W:
g ONIRAEEERTY . @:Stocked Items.
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WiBE ¥>/2 Carbide Shank
ABPF: S W('

L L
_\6n
T
: iz L ‘ ) ‘ R ‘%J L 2 ‘ @
1 S 1 s -g
CHAT(ETT—/\) Type C (Taper Neck) DHA T (B TARLU—B) Type D (Straight Neck)
meI-k  |EE|N & Size (mm) 447 @RI Y—
ltem Code stock| NoOF ope] R | L |@Ds| a | L2 | L1 |"L/D| @D2 | &s | B |Tvee Inserts
ABPF06S06W o 1 6 [3 [ 90 6[5 [103] 5[ 42 [ 58] 65] — | D [,occnsn oF  70FG050-WE
ABPFO6S06WLE5 | @ | 1 6 | 3 [120] 6|5 [103] 65[108| 58] 55| — | D
ABPF08S08W o 1 8 |4 |100] 8] 5 14] 30| 38| 78] 70| — | D
ABPF08S08WL o 1 8 |4 [130] 8] 5 14] 65| 81| 78] 65| — | D , ,
ABPF08SOSWL95 | @ | 1 8 |4 [160] 8] 5 14| 95 (119 7.8| 65| — | D |2 FG080C6L) ZDFGOB0-WL o
ABPF08S12WLT75 1 8 |4 [140]12] 5 14] 75| 93| 78] 65 [1.62°| C =
ABPF10S10W o 1 0|5 |100]10] 7 18] 35| 35| 98] 65| — | D =
ABPF10S10WL o 1 0|5 [140|10] 7 18] 75| 75| 98] 65| — | D =
ABPF10S10WL95 | @ | 1 0|5 [160]10] 7 18] 95| 95| 98| 65| — | D |ZPFG100¢-G.) ZDFG100-W:: g
ABPF10S10WL140 | @ | 1 0|5 [220]10] 7 18/140 [14 | 98] 80| — | D =
ABPF10S12WLT75 1 0|5 [140]12] 7 18] 75| 75| 9.8 ] 65 |0.82°| C 5
ABPF12512W o 1 126 |110]|12] 8 20| 45| 38[118] 65| — | D
ABPF12S12WL o 1 2|6 |150|12] 8 20| 85| 71/118| 65| — | D
ABPF12S12WL100 | @ | 1 126 |200|12] 8 20100 | 83 [11.8[100] — | D , ,
ABPF12S12WL120 | @ 1 2|6 |200| 12| 8 20120 [10.8 [11.8| 80| — | D SIS AFEIEb
ABPF12S12WL150 | @ | 1 126 [220]12] 8 20[150 [125[11.8] 70| — | D
ABPF12S16WLT85 1 126 |[150] 16| 8 20| 85 7.1[11.8] 65 [1.45°| C
ABPF16S16W60 o 1 16| 8 |130 | 16 |10 19] 60| 38(155] 70| — | D
ABPF16S16WL80 | @ | 1 16 | 8 |160 | 16 |10 19/ 80| 5 [155] 80| — | D =
ABPF16S16WL100 | @ | 1 16 | 8 | 200 16 |10 19100 | 6.3 [155]100| — | D , , =
ABPF16S16WE ®| 1 |16 8 [200] 1610 | 19]120 | 7.5 155 80 | — | D |~Froie0c6 ) DFGTEHWL g
ABPF16S16WE150 | @ | 1 16 | 8 |220| 16 |10 19150 | 9.4 [155] 70| — | D =
ABPF16520WLT100 1 16 | 8 |165| 20 |10 19]100 | 6.3 [155]| 65 [1.25°| C ]
ABPF20S20W80 ®| 1 |[2010 [160| 20 [125] 22| 80| 4 |195] 80| — | D @
ABPF20S20WL100 (@ | 1 |20 [10 [220] 20 [125 | 22[100 | 5 [195[120| — | D g
ABPF20S20WL120 | @ | 1 | 20 [10 |220| 20 [125| 22120 | 6 [195|100 | — | D , , &g
ABPF20S20WE ®| 1 [ 2010 25020125 22150 | 7.5 [19.5 |100 | — | D | 2FF6200¢6.) ZDFG200-W 22
ABPF20S20WE220 | @ | 1 | 20 [10 |300| 20 [125| 22[220 |11 [195| 80| — | D ]
ABPF20S25WLT115 1 | 2010 [195] 25 [125] 22[115] 58 [195] 80 [1.37°| C K
ABPF25S25W100 | @ | 1 | 25 |125|220] 25 |15 25/100 | 4 |245|120| — | D _
ABPF25S25WL120 | @ | 1 | 25 [125[220 | 25 |15 25/120 | 48 [245[100] — | D 5
ABPF25525WL150 | @ | 1 | 25 [125]250 | 25 |15 25/150 | 6 |24.5[100 | — | D |ZPFG250(-G'}) ZDFG250-W:™ 5
ABPF25S25WE ®| 1 |25 125|300 25 |15 25/190 | 7.6 [245[110 | — | D @
ABPF25532WLT135 1 |25 [125|215] 32 |15 25135 | 5.4 [245| 80 [1.64°| C s
ABPF30S32W100 | @ | 1 | 30 |15 | 180 32 |18 30100 | 33[295] 80| — | D
ABPF30S32W120 | @ | 1 | 30 [15 [220] 32 [18 30/120 [ 4 [295[100 | — [ D
ABPF30S32WL150 | @ | 1 | 30 [15 | 250 | 32 [18 30/150 | 5 |295|100 | — | D |ZPFG300(-G') ZDFG300-W:" )
ABPF30S32WE @| 1 [30]15 |350] 3218 30[230 | 7.7 [295[120 | — [ D =
ABPF30S32WLT160 1 | 3015 [240]| 32|18 30/160 | 53|26 | 80| 0.4° | C a
ABPF32S32W120 | @ | 1 | 32 [16 |200] 32 [18 32[120 | 38[315] 80| — [ D
ABPF32S32WL150 | @ | 1 | 32 [16 |250| 32 [18 32/150 | 5.3 (315100 | — | D |ZPFG320(-GI}) ZDFG320-W:™
ABPF32S32WE220 | @ | 1 | 32 [16 | 300 32 [18 32|220| 69315 80| — | D .
%:L/Did B TE (L1) /5ME (¢Do) TF o OIEEEBRTY, EDBILERTT. =
%:L/D is (L1) under neck long / cutting edge Dai. (Dc).  @:Stocked ltems. No Mark:Manufactured upon request only. 3
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AEEBNTER Indexable Tools, Ball

ZIJ 77“_"17'/.:}.:} =3 -JF ABPFH sail precision F ABPE

WiBiE> +>/2 Carbide Shank
ABPFUC W<

T =2y %A T Under neck type LBHE, L ERIFNADET .

Numeric figure in a circle < and Alphabetical character comes in a square !

| . |
BRI—F  |mE|v-R I3E Size (mm) BEAVY—F
tem Code [siock| No°F [ ppe | R L | ops | a Lo | ep | s Inserts
ABPFU16W220 | @ 1 16 8 220 15 10 39 1515 181 ZPFG160(-Gi ‘) ZDFG160-W:
ABPFU20W270 | @ 1 20 10 270 18 12.5 51 19.5 219 | ZPFG200(-Gi%) ZDFG200-W:
ABPFU25W300 | @ 1 25 12.5 300 23 15 61 24.5 239 | ZPFG250(-Gii) ZDFG250-W:
ABPFU30W300 | @ 1 30 15 300 28 18 73 29.5 227 | ZPFG300(-Gi}) ZDFG300-W:'i

OENIZHIEER TY, @:Stocked Items.

BMEY215—=)VFA4 T Modular Mill type
ABPFM:

777 EI1S—SIVERYYIIIFP.92ESREE L,
Refer P.92 about the shanks for Modular Mill

meI—k s fff Sl BRIy~
- ltem Code | Stock ¢§ ¢bc| R |Lf| ap |@¢D2| M |@Db|L1| L2 | C | E Inserts
ABPFM10 | @ [ 1[10| 5 [26| 7 | 6.5 M6 | 9.8/5.5|14.5| 5| 7| ZPFG100(-G:1) ZDFG100-W::
L y E(N?:{‘:EET) ABPFM12 | @ [ 1 (12| 6 |26 8 | 6.5/ M6 | 9.8|5.5|14.5| 5| 7| ZPFG120(-G:1) ZDFG120-W::
—% }L} ‘ ‘ ABPFM16 | @ | 1 (16| 8 (32|10 | 85| M8 |12.8|5.5(17 810 ZPFG160(-G‘::) ZDFG']GO-W‘::
g @ = / o ABPFM20 | @ | 1 (20|10 |38(12.5(10.5|M10|17.8|5.5(19 |10(15 ZPFGZOO(—GL:) ZDFGZOO-WL:
) % %HE s ABPFM25 | @ | 1 [25(12.5/38 |15 |12.5/M12|20.8|5.5|22 [10|17 | ZPFG250(-Gi}) ZDFG250-W:
R o, ABPFM30 | @ | 1 (30(15 (43|18 |17 |M16|28.8|6 |23 |12|22| ZPFG300(-Gi!) ZDFG300-W::
ABPFM32 | @ | 1 (32|16 (43|19 |17 |M16|28.8|6 |23 |12|22| ZPFG320(-Gi}) ZDFG320-W::
O IZHEBR T, [EFR]EY15—SIRUERYYY S BR7—/\OI TEHHE] [EV15—RIEIICIU—AELOBBAIFERULEN TS L,
@ : Stocked Items. [Note] Do not apply lubricants such as grease, etc. to the “contact faces” and “modular screws” of the “modular mill”, “special shanks” and “special arbor”.
WEl@m&ES  Parts
oI E 935>ThU RSN/ LUF RUIBEAEMLR
Parts Clamp screw Screw driver / Wrench Screw Burning Protective Agent
% Swmw £ ?
ANV Shape Lo | L % 847 ’
Cutter Body Fas'(eﬂ",%")m”e / A B Type
ABPF06S > (W/WL ) 581-140 0.5 104-T6 A
ABPF08S > (L/W/WL/WL i 581-141 1.1 104-T8 A
ABPF10S '(L/W/WL/WL! 581-142 2.2 104-T10 A
ABPF12S (L/W/WL/WLX J 581-143 4.9
ABPF16S < (L/W /WL 00 105-T20 B
ABPFU16W220 ABPFM16 °81-144 | 49
ABPF20S i (L/Wi /WL 581-145 6.9 101-T258 6 p-37
ABPF20MT2 ABPFU20W270 ABPFM20 )
ABPF25S < (L/W /WL 0 /WE/WE D /WLT OO0
ABPF25MT3 ABPFU25W3OO ABPFM25 581-146 98
ABPF30S < (L/W: /WL /WE/WE 0/ WILTE ) 581-147 9.8 105-T30A 8
ABPF30MT4 ABPFU30W300 ABPFM30 ’
ABPF32S < (L/W< 30 /WL /WE 0 L o8
ABPF32MT4 ABPFMS2 i




BAVY—N Insert  SEESA-C Y — MATE : (ATHS0D

Insert grade for high-hardened steels

()
=
=
—]
-
(7]
-
[=%)
=
D
=N
[=°)
—
D
QD
(7]
(==
=
—3
o
(7]
(5]

# Carbon steels H . _pn LS
FC'FCD - P:I - ’ 'C:%legt:rz?guttingfd }Eﬁ
— irst recommende:
ciekralie - Y PR -
PIVSZOLEE Aluminum Alloy " | General cutting,
%EEM R |E| - Second recommended
J—F 4% Coated Grades RFERIR Figure
AR T GEvsy =] Acssch | ATHa: | Hoa 1 bt _
AU (o) ltem Code (metric) | Class ek £
ZPFGO060-GF [ J 3 5| 6 2 |Figl
ZPFG080-GF ® ® 4 97| 8|21
T ZPFG080-GH ® 4 9.7 8|21
N * ZPFG100-GF ° e |5 [121]10]27
T o] |*2zPFG100-GH ° 5 |121] 10 |27
wa _ * ZPFG120-GF [ [ J 6 146 | 12 | 3.2
= p1+0005 R * ZPFG120-GH [ 6 146 | 12 | 3.2
Figl #* ZPFG160-GF [ ] [ J 8 166 | 16 | 4.2 %)
— T “ZPFG160-GH | .T™ ° 8 166 16 | 42| =
5 Fig2 =
° N“ * ZPFG200-GF ° e |10 [203| 2052 S
oDc m *ZPFG200-GH ® 10 |203| 20 | 5.2 g
RE0005 | * ZPFG250-GF () 125|241 | 25 | 6.2 =
Fige  |*ZPFG250-GH ° 125 | 241 | 25 | 6.2 5
654 GF/GH 6 ypo:GHIGH * ZPFG300-GF ° 15 | 202 30 | 7.2 -
FETREITTEE  Regrinding possible #* ZPFG300-GH (] 15 292 | 30 | 7.2
* ZPFG320-GF [ ] 16 30.2| 32 | 7.2
* ZPFG320-GH ® 16 [302| 32|72
ZDFGO060-WF ® 3 5/ 6 2.
ZDFG060-WH o 3 5| 6| 2|8
T A ZDFG080-WF [ ] 4 9.7 8 | 21 =
N ZDFG080-WH ° a4 | 97| 8|21 g
' ZDFG100-WF ° 5 [121] 10 |27 =
wx ZDFG100-WH ° 5 [121] 10 | 27 E
B R10005 ZDFG120-WF ° 6 146 | 12 | 3.2 S
ZDFG120-WH [ J 6 146 | 12 | 3.2 o
—T ZDFG160-WF | rg | @ 8 |166] 16| 42 2=
ZDFG160-WH F class [ J 8 166 | 16 | 4.2 .
Q w@ ZDFG200-WF o 10 |203] 2052|718 &
R+0005 ZDFG200-WH [ J 10 20.3 | 20 5.2 £
ZDFG250-WF [ ] 125 | 241 | 25 | 6.2 =
_ ZDFG250-WH [ 125 | 241 | 25 | 6.2 2
W;;é;ﬁ;g'}%ﬁ;%@“ ZDFG300-WF ° 15 [29.2] 30 | 7.2 ’-;-
For vertical wall machining; Regrinding is not possible. ZDFG300-WH [ ) 15 29.2| 30 | 7.2 ]
ZDFG320-WF ° 16 [ 302 32 | 7.2 =
ZDFG320-WH [ 16 30.2 | 32 | 7.2
o
AV —NISEEMICET DD 1Z/HLTHDET ., £2CD7AFTAICDVT(E, EmAFyO052013-2014Ffcld, Him—1—RAZTELEE L), §.
The insert table above shows data for products that are suitable for high-hardness steels ([___]). For all items, please refer to the 2013-2014 product catalog or new product news. ‘g
O IZEEBERTY ., HEERIFEERTY,
@ : Stocked Items. No Mark : Manufactured upon request only.
E @10 EICDWVWCEIREIIF2EE TaEECTT . {ELY 10:¢ 12[C DV T, RIVF ISENIHNEF A, Bt ERICHBRGE LEE, =
smark : For ¢ 10mm or larger, regrinding can be performed up to 2 times. However, for ¢ 10mm and @ 12mm, since additional machining of the holder is necessary, please contact the nearest sales office in such cases. E
(]

1Y —bOBHESHEI—T1 /I BRI THEDI T FULREHERMAETHMNSE LS,

Insert regrinding/recoating orders accepted. Please contact our sales department.
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AN TE Indexable Tools, Ball
W77 IR=—Ib T L5533 IF ABPFHR sl precision F ABPF

W iZ4EYJHISE4R Recommended cutting conditions

¢6 ¢8 ¢10 912
HI 19— MiTE|  tDHISRM it kIS it EIF it EIF it kIS
Work material Insert Grade Cutting Condition Semi Finishing {iJ:lf Semi Finishing {iJ:lf Semi Finishing {'_tJ:lf Semi Finishing 1tJ:l'f
SARA | B3EDDI | Finishing AA  [E®DOT | Finishing | A |EEEADI | Finishing | AR [EEDOT| Finishing
General High-speed General High-speed General High-speed General High-speed
purpose cutting purpose cutting purpose cutting purpose cutting
n (min”) 5,310 |12,200|12,200| 3,980 | 9,160 | 9,160 | 3,180 | 6,690 | 8,280 | 2,650 | 5,310 | 7,700
ve (m/min) 100 230 230 100 230 230 100 210 260 100 200 290
A ATHBOD | vr(mmimin) | 850 | 2,440 | 2,440 | 800 | 3660 | 3,660 | 640 | 2,680 | 3,310 | 530 | 2,120 | 3,080
Hardened Steels [ACSO5 ] fz (mm/t) 0.08 0.1 0.1 0.1 0.2 0.2 0.1 0.2 0.2 0.1 0.2 0.2
ap (mm) 0.1 0.05 | 0.05 0.2 0.1 0.1 0.25 | 0.15 0.1 0.3 0.2 0.1
= ae (mm) 0.6 0.6 0.2 0.8 0.8 0.25 1 0.8 0.25 1.2 0.9 0.3
:Jf n (min”) 4,240 | 9,550 | 9,550 | 3,180 | 7,170 | 7,170 | 2,550 | 5,410 | 6,370 | 2,120 | 4,250 | 6,100
5 ve (m/min) 80 180 180 80 180 180 80 170 200 80 160 230
Y mANS vi (mm/min) | 680 | 1,910 | 1,910 | 640 | 2,870 [ 2,870 | 510 | 2,160 | 2,550 | 420 | 1,700 | 2,440
Vi 55~62HRC ATHS80D
Hardened Steels fz (mm/t) 0.08 0.1 0.1 0.1 0.2 0.2 0.1 0.2 0.2 0.1 0.2 0.2
ap (mm) 0.1 0.05 0.05 0.2 0.1 0.1 0.25 0.15 0.1 0.3 0.2 0.1
ae (mm) 0.6 0.6 0.2 0.8 0.8 0.25 1 0.8 0.25 1.2 0.9 0.3
BRK fz Maximum fz (mm/t) <0.2 <0.8 <0.8 <0.8
K ap Maximum ap (mm) <0.6 <4.0 <5.0 <6.0
YIHIRHEREFEANE SDEVREIMEIC OV TER L THOE T 2 CORHIMEICDOVTIIERAFYOS 201 3-20 14K cld #Hilm=—1—RAZCELEE L,
Cutting conditions shown are for work materials harder than hardened steel. For all work materials, please refer to the 2013-2014 product catalog or new product news.
il
L [CEE] (O)BEWMNIRRCEDE TOEIO —S Y MNEERLTE L,
d (2) TOYIHISRHERIGVIHIFEDERZR T BDTY . REDIMNITTIFIMNIAZR. B8, EREMEICKDRGZHE ae
BUTLIEEL,
'IL (B)COIEZTHERADIRG. BIET DEIRENHDF T DT M FH/N\N—REDHR-REUFETHERAL TS, 7
3 (A)BE v IRIVIICIFFEMRIENTLEE W Ee BBV v IRILIERBFDYIDIAH Eapld. FELBICTTHE
3 F<EEL, Tap
v SHZDc1 2L T, ap=0.2mmI T 42D 161U EIF. ap=0.3mmlA T /
[Note] 1. Use the appropriate coolant for the work material and machining shape.
2.These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual
machine and work-piece conditions.
3. Be sure to practice safety instructions and precautions such as wearing glasses and safety shoes, and placing safety covers
when you use this tool. Because this tool can be broken during machining so failure to follow these instructions may cause
personal injury.
4. Never attempt to modify the carbide shank holder. Use the value for the depth of cut (ap) when the carbide shank holder is used.
Mill diameters Dc=12mm:ap=0.2mm. Mill diameters DcZ16mm:ap=0.3mm.
A
E7
=i
m
I
A

Qe 2AU7T  QVlaMI—L W=\ BHS 0 W

=
N



()
[ —
=
—]
—
(7]
-
[=%)
=
D
=N
[=°)
—
D
QD
(7]
(==
=
—3
o
(72
(5

¢16 ¢20 $25 $30 $32
it kS thit EF thit EF it EF thit EF
Semi Finishing T Semi Finishing T Semi Finishing 1t Semi Finishing +EF Semi Finishing +EF
SR DI | Finishing SR Finishing SR Finishing SR Finishing SR Finishing
General High-speed General High-speed General High-speed General High-speed General High-speed
purpose Cutting purpose cutting purpose Ccutting purpose Cutting purpose Cutting

1,990 | 2,990 | 6,970 | 1,590 | 2,390 | 6,370 | 1,270 | 1,910 | 5,730 | 1,060 | 1,590 | 5,310 | 1,000 | 1,490 | 4,980

100 150 350 100 150 400 100 150 450 100 150 500 100 150 500

480 | 1,440 | 4180 | 380 | 1,150 | 5,100 | 310 920 | 5,730 | 250 760 | 6,370 | 240 720 | 5,980

0.12 | 0.24 0.3 0.12 | 0.24 0.4 0.12 | 0.24 0.5 0.12 | 0.24 0.6 0.12 | 0.24 0.6

0.8 0.6 0.1 1 0.7 0.1 1.25 0.9 0.1 1.6 1.1 0.1 1.6 11 0.1

1.6 1.1 0.3 2 1.5 0.4 25 1.8 0.5 3.2 2.4 0.6 3.2 2.4 0.6

1,590 | 2,390 | 5,570 | 1,270 | 1,910 | 5,100 | 1,020 | 1,530 | 4,590 | 850 | 1,270 | 4,240 | 800 | 1,190 | 3,980 c
80 120 280 80 120 320 80 120 360 80 120 400 80 120 400 o
380 | 1,150 | 3,340 | 300 920 | 4,080 | 240 730 | 4,590 | 200 610 | 5,090 | 190 570 | 4,780 =
0.12 | 0.24 0.3 0.12 | 0.24 0.4 0.12 | 0.24 0.5 0.12 | 0.24 0.6 0.12 | 0.24 0.6
0.8 0.6 0.1 1 0.7 0.1 1.25 0.9 0.1 1.6 1.1 0.1 1.6 1.1 0.1
1.6 1.1 0.3 2 1.5 0.4 25 1.8 0.5 3.2 2.4 0.6 3.2 2.4 0.6
<1.0 <1.0 <1.0 <1.0 <1.0
<8.0 <10.0 <12.5 <16.0 <16.0
HKREHURSEBDLI EDHE(F, LEEDRZDEICTEEREZSEICHRELTEEW
%?eﬁ}g/g:‘? ve (m/min) | vf (mm/min) g
=
<3Dc 100% 100% §
3Dc~5Dc 70% 70% ;..
5Dc~8Dc 60% 60% =
8Dc~10Dc 50% 50% =
=
=5
=
=
£
=
(2]
5
=
=
o
S
=
(=}
=
=
a
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Al @i S/l JR—)U ) cCarbide end mill, Ball
:I* \ LL] -
I I -
;:’J.'II; TIRYZII\A )\=FIR=)JU epoch High Hard Ball
B2w) | o P
H P Cho0 Chose LoD
m Applications o ey — Finishing type [~ - — Statistics —
Sty Doy Y S s s P

[ )

v froprer= 2 5~R15:0~-0. 5~R15: 0. Ds<6 :0~—0.005
R S EHE s £35 2K15 0778019 PR ° 118899 ("5 | e<Dezio:0~-0008
[ INY RA~RE ' 0~-0020 WA pzps 10010 1) 10<ps” :0~-0.008

RSl IEE  JURVE BANE BANE AN petcence Fclerance (am)

,b =Fa] 45~55HRC  55~B5HRC  65~72HRC

R ) Af' 15 R S
5 Assz § S Bs1v $§ §
; Atype ’ N B type g i
j_ L L
W
7
EHHB4  (-S)-ATH
5% size (mm)
AmI—K wE TR HE | VR |BE| 8% | 2k [V P8 s s ()
Item code Stock R Dc 2 02 D L Ds flutes | Type | Suggested retail price(¥)
Ball radius| Mill dia. Flute Under neck| Neck dia. | Overall |Shank dia.
length length length
EHHB4010-S4-ATH o 4 A 10,500
i . . .
;Ij: EHHB4010-S6-ATH o 0.5 ! 15 3 0.95) 50 6 4 A 11,600
0 EHHB4015-S4-ATH o 4 A 11,100
. . 2.5 4, .
'IL EHHB4015-S6-ATH o 0.75 15 ° 143] 50 6 4 A 12,200
o4 EHHB4020-S4-ATH o 4 A 11,100
3
D EHHB4020-S6-ATH o ! 2 3 6 19 50 6 4 A 12,200
EHHB4025-S4-ATH o 4 A 11,700
EHHB4025-S6-ATH [ 1.2 2.5 4 75 2.38| 50 6 4 A 12,900
EHHB4030-S4-ATH o 4 A 11,700
EHHB4030-S6-ATH o 15 3 45 9 2.9 70 6 4 A 12,900
EHHB4040-S4-ATH o 4 B 11,700
2 2 .
B EHHB4040-S6-ATH o 4 6 ! 3.9 70 6 4 A 12,900
ikli EHHB4050-ATH ® 25 5 75 | 15 4.7 80 6 4 | A 13,900
5!] EHHB4060-ATH ® 3 6 9 18 5.7 90 6 4 | B 14,700
% EHHB4080-ATH ® 4 8 12 24 7.6 | 100 8 4 | B 19,200
EHHB4100-ATH ® 5 10 15 30 9.5 | 100 10 4 | B 24,500
EHHB4120-ATH ® 6 12 18 36 11.5 | 110 12 4 | B 31,800

OF | IZEEERCTI. @ : Stoked Items. 1BEMIEI$20 1 SEAPBIE. HBERIREORAEERRLTBDET .

Prices listed are as of April 2013,and are unit prices excluding consumption tax.
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B ZEEYEISRIFZR Recommended cutting conditions s nl=9 Ul

—

m I

J1L Roughing a

?EZ‘E'UM b’i)&ﬂﬁlﬂ Hardened Steels J@%)\ﬂﬁlﬂ Hardened Steels 'J@E)Knilﬂ Hardened Steels ﬁlﬂﬁﬁj Hardened Steels
e OO (45~55HRC) (55~62HRC) (62~66HRC) (66~72HRC)

SKD61, HPM38, DAC-MAGIC SKD11, YXR3 HAP40, YXR7, SKH51 HAP70, HAP72

R—Il| 5442 EIHBERE ve=140m/min EIHEBERE ve=110m/min BIHIERE ve=90m/min YIHIERE ve=70m/min
4R | Mill dia.| EIEREY EORE . e DIEREY |XDRE & . [EIFREL | XDERE o - CIEREY |XDRE & -

R De i S in|  mm mm iy rin|  mm mm B foin|  mm mm o S in| mm mm

min' | mm/min min-' | mm/min min-' | mm/min min' | mm/min

0.5 | 1 |44,600| 3,430| 0.09 | 0.27]35,000| 1,930, 0.08 | 0.23]28,700| 1,340 | 0.06 | 0.18 |22,300| 860| 0.05| 0.14
0.75| 1.5(29,700| 3,120| 0.14 | 0.41 |23,400| 1,760 | 0.11 | 0.3419,900| 1,220 | 0.09 | 0.27 |14,900| 780 | 0.07 | 0.20
1 2 |[22,300| 3,120 0.18 | 0.54 [17,500| 1,750 | 0.15 | 0.45 14,300/ 1,220| 0.12 | 0.36 [11,900, 780| 0.09 | 0.27
1.25| 2.5]17,800| 2,930 | 0.23 | 0.68 |14,000| 1,650| 0.19 | 0.56 |11,500| 1,150 | 0.15 | 0.45| 8,900/ 730| 0.11 | 0.34
1.5 | 3 14,900 2,940 | 0.27 | 0.81 |11,700| 1,650 | 0.23 | 0.68| 9,600| 1,150 | 0.18 | 0.54 | 7,400/ 730| 0.14| 0.41
2 4 ]11,700| 2,950 | 0.36 | 1.08 | 8,800| 1,670 | 0.30 | 0.90| 7,200| 1,160 | 0.24 | 0.72 | 5,600/ 740| 0.18| 0.54
25 | 5 8,900| 3,020| 0.45 | 1.35| 7,000 1,700 | 0.38 | 1.13| 5,700| 1,170 | 0.30 | 0.90 | 4,500/ 760| 0.23 | 0.68
3 6 7,400| 3,010 0.54 | 1.62 | 5,800| 1,690| 0.45| 1.35| 4,800| 1,190| 0.36 | 1.08 | 3,700| 750| 0.27 | 0.81
4 8 5,600/ 3,140| 0.72 | 2.16| 4,400 1,760 | 0.60 | 1.80| 3,600 1,220 | 0.48 | 1.44 | 2,800/ 780| 0.36 | 1.08
5 10 4,500| 3,150 | 0.90 | 2.70 | 3,500| 1,750 | 0.75 | 2.25| 2,900/ 1,230| 0.60 | 1.80 | 2,200/ 770| 0.45| 1.35
6 12 3,700/ 2,950 | 1.08 | 3.24| 2,900| 1,650 | 0.90 | 2.70| 2,400| 1,960 | 0.72 | 2.16| 1,900 760| 0.54 | 1.62

T EFNT EEEET

ol

Work material

'X?E)\ﬂ&lﬁ Hardened Steels
(45~55HRC)
SKD61, HPM38, DAC-MAGIC

iﬁlﬂﬂﬂ Hardened Steels
(55~62HRC)
SKD11, YXR3

ﬁlﬂ&lﬂ Hardened Steels
(62~66HRC)
HAP40, YXR7, SKH51

@E)\ﬂﬁﬂ Hardened Steels
(66~72HRC)
HAP70, HAP72

M=} sy
F872
R

Dc

PIEIRE ve=210m/min

PIEEE ve=160m/min

LIEEE ve=140m/min

IEEE ve=120m/min

Mill dia.

[EEREY | EDRE
n vt

min!' | mm/min

ap ae
mm mm

BIERE |EDIRE
n vf

min-' | mm/min

ap ae
mm mm

[EIERE | EDERE
n Vi

min-!' | mm/min

ap ae
mm mm

EIEREY | XDIRE
n Vi

min-' | mm/min

ap ae
mm mm

0.5

60,000/ 2,700 |0.02~0.05| 0.02

51,000] 1,840 |0.02~0.05| 0.02

44,600/ 1,300 |0.02~0.05| 0.02

38,200| 950 | 0.02~0.05| 0.02

0.75

(&)

44,600| 3,010 [0.02~0.07| 0.03

34,000| 1,840 |0.02~0.07| 0.03

29,700| 1,300 |0.02~0.07| 0.03

25,500| 950 | 0.02~0.07| 0.03

33,400/ 3,010 |0.02~0.10| 0.04

25,500| 1,840 |0.02~0.10] 0.04

22,300| 1,300 |0.02~0.10/0.04

19,100| 950 |0.02~0.10| 0.04

(&)
(&)

26,800/ 3,150 |0.05~0.12| 0.05

20,400| 1,920 |0.05~0.12| 0.05

17,800| 1,360 |0.05~0.12] 0.05

15,300| 990 |0.05~0.12| 0.05

aN

22,300/ 3,140 |0.05~0.15]| 0.06

17,000| 1,920 |0.05~0.15| 0.06

14,900| 1,370 |0.05~0.15]| 0.06

12,700| 980 |0.05~0.15| 0.06

16,700| 3,170 |0.05~0.20| 0.08

12,700| 1,930 | 0.05~0.20| 0.08

11,100| 1,370 |0.05~0.20| 0.08

9,600| 1,000 |0.05~0.20| 0.08

13,400| 3,250 [0.05~0.25| 0.10

10,200| 1,980 |0.05~0.25/ 0.10

8,900/ 1,400 |0.056~0.25|0.10

7,600| 1,010 |0.05~0.25|0.10

11,100| 3,230 |0.056~0.3 |0.12

8,500| 1,980 |0.05~0.3 |0.12

7,400{ 1,400 |0.05~03 |0.12

6,400| 1,020 |0.05~0.3 |0.12

8,400/ 3,360 |0.05~04 | 0.16

6,400| 2,050 |0.05~04 |0.16

5,600| 1,460 |0.05~04 |0.16

4,800| 1,060 |0.05~0.4 |0.16

6,700, 3,350 |0.05~05 | 0.20

5,100| 2,040 |0.05~05 |0.20

4,500| 1,460 |0.05~0.5 |0.20

3,800| 1,050 |0.05~0.5 |0.20

o
- -
v o|®|o| ;b w(|r|=|=

5,600/ 3,190 10.05~0.6 | 0.24

0.05~06 | 0.24

4,200] 1,920

0.05~0.6 | 0.24

3,700{ 1,370

0.05~0.6 | 0.24

3,200] 1,000

IR | side cutting

:[: e
ap

'kﬁ)\ﬂﬁlﬁl Hardened Steels

@E)\ﬂﬁlﬂ Hardened Steels

iﬁlﬂﬁﬁ] Hardened Steels

ﬁlnﬂﬁ Hardened Steels

nga“:g,ia' (45~55HRC) (55~62HRC) (62~66HRC) (66~72HRC)
SKD61, HPM38, DAC-MAGIC SKD11, YXR3 HAPA40, YXR7, SKH51 HAP70, HAP72
R—IU| sz | PIHSEE ve=180m/min LIEIEE ve=150m/min YIHBEE ve=125m/min HIHBEE ve=100m/min
H4Z |Nill dia.| EIEEEY [EOERE| e | EEE [EDEE| e | EEE [EDEE] oo | EERER [EOEE[ 2
R Dc n v P n v P n 7 P n vi P
min-'_|mm/min| MM mm min-'_[mm/min| MM mm min'_[mm/min| MM mm min'_|mm/min| MM mm
0.5 1 57,300| 3,780 | 1.00| 0.03 |47,800| 2,630 | 1.00| 0.02 [39,800| 1,750 | 1.00| 0.02|31,800| 1,050 | 1.00| 0.01
0.75| 1.5|38,200| 3,440 | 1.50| 0.05 |31,800| 2,390 | 1.50| 0.03 |26,500| 1,590 | 1.50| 0.02 |21,200 950 | 1.50| 0.02
1 2 |[28,700| 3,440 | 2.00| 0.06 |23,900| 2,390| 2.00| 0.04 [19,900| 1,590 | 2.00| 0.03|15,900 950 | 2.00| 0.02
1.25| 2.5(22,900| 3,230 | 2.50| 0.08 |19,100| 2,240 | 2.50| 0.05 [15,900| 1,490 | 2.50| 0.04 |12,700 900 | 2.50| 0.03
1.5 3 19,100| 3,230 | 3.00| 0.09 [15,900| 2,240 | 3.00| 0.06 |13,300| 1,500 | 3.00| 0.05 [10,600 900 | 3.00| 0.03
2 4 14,300| 3,260 | 4.00| 0.12 [11,900| 2,260 | 4.00 | 0.08 |10,000| 1,520 | 4.00| 0.06 | 8,000 910| 4.00| 0.04
2.5 5 11,500| 3,350 | 5.00| 0.15 | 9,600| 2,330 | 5.00| 0.10 | 8,000/ 1,550 | 5.00| 0.08 | 6,400 930 | 5.00| 0.05
3 6 9,600| 3,350| 6.00| 0.18 | 8,000 2,330 | 6.00| 0.12 | 6,600| 1,540 | 6.00| 0.09 | 5,300 930 | 6.00| 0.06
4 8 7,200| 3,460 | 8.00| 0.24 | 6,000| 2,400 | 8.00| 0.16 | 5,000/ 1,600 | 8.00| 0.12| 4,000 960 | 8.00| 0.08
5 10 5,700| 3,420 | 10.00 | 0.30 | 4,800| 2,400 | 10.00 | 0.20 | 4,000/ 1,600 | 10.00| 0.15| 3,200 960 | 10.00 | 0.10
6 12 4,800| 3,280 |12.00 | 0.36 | 4,000/ 2,280 | 12.00| 0.24 | 3,300| 1,500 |12.00| 0.18 | 2,700 920 [12.00 | 0.12

PIBISRARISBEANFALDOBVREIMECOVWTBEL CHOE T, S TOREIMEIC OV TEERAY O 2013-20 14F Tl MR 1— A ZTEL S,

Cutting conditions shown are for work materials harder than hardened steel. For all work materials, please refer to the 2013-2014 product catalog or new product news.

[FE] OREM. MIRRCEDE TOHBIEI —S VM EFERLTIEE L
@TTEBEITEMIE. SREOEMZ CERLESL, i
QT DYIHIRHRIFUIHIFGDE R ZETR T BHDTY . REEDIM L TIFIIAAR, BH. EREMECKDREZR/BEL TS0,
@%W@@Eﬁiﬂb‘%bﬁb\%ﬁ(:(& EEHEEDFEEZF UETTF T,

[Note] @

D Use the appropriate coolant for the work material and machining shape.
\z Use as highly rigid and accurate machine as possible.

(3 These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
(@) If the rpm available is lower than that recommended please reduce the feed rate to the same ratio.
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BEIJF=E Carbide end mill, Ball

IRYZII\AI\=IIR—)b epoch High Hard Ball

M MIZEH Field Data

HSS direct roughing example (Forging die model) [YXR3, 60HRC]

i
%
ap
il
L
H
i
|
L
b3

FERATE ol 98 (R4)
n=3,750min" (ve=94m/min) v=1,500mm/min (£=0.1mm/1)
ap=0.7mm ae=1.75mm RS T JTO— bry,Arblow HEMTEER Machine : HSK-AB3 T EZRHUE overhang : 32mm

INIASRE : 1BFRI304 cutting time 1.5 hours

EHLBLATI e (A1507)) Nt T3R5 (4457 Ve

e A

IEFEZFE

Normal[Wear

FybE IO RE

m @ HNEANEEAULTYIHIEEE : AIEINT [YXR3 60HRC]

I

;j Cutting performance using peripheral flutes: Side cutting [YXR3, 60HRC] ap| [ 2]

a

| {EHTE 1o 08 (R4)

2 n=6,000min"! (ve=150mM/min) v=2,880mm/min (£=0.12mm/t)

3 ap=8mm ae=0.2mm RS- - T77J0— Dry,Airblow HEMTESH Machine : HSK-AB3 TEZEHUE overhang : 32mm

INTRESE : 100m cutting distance 100m.

EHHB-ATH

HERm (48H)

THEN %5 (4450) Wi

SEH *

(IR5RERfHE)

Peripheral flute
(near border
region)

FHEBSER

EZEIN FyEVIHRE
Wear width is narrow. Chipping occured
@ HEX/I\A ADEEIMTI [HAP40 64HRC]
Sintered HSS bottom cutting example [HAP40, 64HRC] / ap o

ae

{EHATIE 1o 98 (R4)
n=3,600min' (vv=90m/min) vi=1,220mm/min (44X 4 fiutes : z=0.085mm/t. 24 2 fiutes : z=0.17mm/1)
ap=0.5mm ae=1.5mm RS- - 7 J0O— Dry, Airblow HEMTEER Machine : HSK-AB3 T EZZHUE overhang : 32mm

EHHB-ATH HERR (A7) Nt 5% (2157)) i

5

AliaRE140m M LEaRE F20m Bl ANTEeE20m

Cutting dlstance 40m Cutting distance: 20m ’ it ; Cutting distances20m

Qe 2AU7T  QVlaMI—L W=\ BHS s Wi

ESEEE e

Normal wear; Chipping occured Chipping occured

=
D



@ SREEER! (NNIVF7) OlIHH [YXR3 60HRC]

Cold forging die (bevel gear) cutting example
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@

AN TSR DLEER

Comparison of cutting time
140 v -

-
N
o

N
o
o

@
o

dn aun

HHBZ{ZF 2

ﬂﬂIH%FEﬁ Cutting time (ﬁ‘ min.)
2]
o

L4

40 E Using EHHB E

[} ]

20 1 |

[} ]

) 1
ER2MF ' EHHB EHHB v o,
(990X FEEpeptn 21.4mm) EEeilT | ERENT WmMTE, 2
Conventional | Contouring New cutting 0 =
FUCSIATE \__ e eemee I F
MITOYS LT =
Processing program collaboration: JBM Corporation = . «

TEEHUE : 32mm

W= T TR TR E: =M : HSK-AB3

Over hang : 32mm

Comparison of roughing process time Machine : HSK-A63
I ERAIE IHIRE |CHEREE XUBE | f | g, | go [EANKIHME | o peeg
Cutting method Tool myrr?in mirr'] 4 mn“?rfmn mm/t mm mm Y 2:3?[%?1 YOUMe | A ctual cutting time
%C%??HEI feReBAR—LI/RSIL| 176 | 7,000 | 1,800 0.13/0.4 12| 0.86 [118%mn
%:%??711191 EHHB4080-ATH 176 | 7,000 3,600 |0.13 0.6 1.8 39 | 34%mn
Y FMLEUAMI-POSAIT) | EHHBAOBO-ATH | 150 | 5,970 | 2,860 |0.12/90 05 128 | 22%m:

. HHIEGDHZEQ Comparison of processing cost

10 szs:féﬁeljlnslgll:l’ilg%ﬂjmng seale padeys Buiyng

. R R—ILIVRZIL EHHB-ATH EHHB-ATH
ERIRMIEE SEENT e ST
' Conventlongloitf(ljlttﬁﬁgball el Contouring New cutting method =
TE&L® g
(27 100%ET3) % 100 119 119 5
Tool cost ratio o
No. of flutes 2 4 4 E
BES =|
L850 7~ I8 180 270 270
TE3RBSR 2/I8 1 1 1 g
Tool replacement time min./tool =
-
e Y9 ¥100 ¥100 ¥100
c@ﬂ%ﬁ?ﬁ&l RH ﬁnﬂzk_ 7 118 34 22
— '| —_
Cuttingz:osﬁ@eor)wj‘lgklE iﬁw?rk 7 ¥22’420 ¥5'830 ¥3'773 g
[1:3
T % 100% 26% 17% =

47



BEIJF=E Carbide end mill, Ball

IRYvITHI\— |‘7|-\_"l Z |‘D_Jd Epoch TH Hard Ball Strong

e udde Elom EROR6
Applications : Finishing type Statistics “;gle

e-sinking  Profiing ~ Radius ~ Helical ~ |SEAAAE  Semi  Finishin; rbide  ATH-Coated
||||||

i
%
ap
il
L
H
i
|
L
b3

— m Ds=6 :0~-0.005
B +0.005 15| 6<Ds=70:0~-0008
TS ) 10<Ds :0~-0.008
HEE  TEE  JU-KE BANE  BANE BANE Rtolerance (mm)
=Fa] 45~55HRC  55~B5HRC  65~72HRC
21X
2Flutes
Asqz By
A type B type

o
f

e A
¢Dc
E :U
@Ds
@Dc, |4
¢Ds

BwEO— R EE . I size (mm) 947
Item Code stock | N—JLHER| 45H42Dc AR B MR 2 03 0a ERL |JVVIRDs| e
Mill dia. Flute length Under neck length Overall length Shank dia.
A EPBTS2030-TH [ ) 1.5 3 4.5 5.5 14.0 8.5 70 6 A
I EPBTS2040-TH [ } 2 4 6 7.0 12.7 5.7 70 6 A
|j EPBTS2050-TH [ ) 2.5 5 7.5 8.5 11.3 2.8 80 6 A
-IL EPBTS2060-TH [ } 3 6 9 = = = 90 6 B
2 EPBTS2080-TH [ ) 4 8 12 — — — 100 8 B
3 EPBTS2100-TH [ } 5 10 15 = = = 100 10 B
EPBTS2120-TH [ ] 6 12 18 — — - 110 12 B
OF : IZHEEERCTYI., @ : Stocked ltems.
%R1.5KBOY A XI64N—Y QEPDBEHT 1 =T ii—I) TiU1—Yav\—RETELEEL,
See p. 64 EPDBEH Deep Ball Evolution Il for tools with R less than 1.5.
7
R
&B
il
I
H
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M Z2EEYEISRIHFZR Recommended cutting conditions = =I=JE=Taf =

= s\ ap
<;|'=|,.t)_]ﬁu> Roughing
%)%E’Uf;j(ﬁ@?_\;) S Dtjjt%?}t YIS R—)LHFRRXIMEDC  Tool Dia.(mm)
lork material X epth of cu : L
(Hardness) | Cutingrange | mm) Cutting Conditions | o1 53| REx4 |R2.B5x5| R3X6 | RAX8 | R5x10 | R6X 12
sty | av=0.1Dc | EEEHN min) 27,500 | 20,600 | 16,700 | 14,000 | 10,700 | 8,600 | 7,200
l+i { =
5’%@@?1 High Speed | 2e=0.30¢C | 3%bj&Evi mmmin) | 2,810 | 2,800 | 2,840 | 2,860 | 2,910 | 2,920 | 2,850
45~55HRC
fe,KDGLSKTZ ST | 20=0.1Dc | EEREN (min) 14,300 | 10,700 | 8,600 | 7,300 | 5,600 | 4,500 | 3,700
General | 26=0.30¢ | 3% 05EREvi mmmin) | 1,030 | 1,030 | 1,030 | 1,050 | 1,080 | 1,080 | 1,030
st | a=0.06Dc | EEEHN (min) 22,400 | 16,800 | 13,600 | 11,400 | 8,800 | 7,000 | 5,800
o= { '='
5’3&@1;?1 High Speed | 2e=0.18Dc¢ | %D 5EEvi mmmin) | 2,280 | 2,280 | 2,310 | 2,330 | 2,390 | 2,380 | 2,300
55~B65HRC
(SKDH,SKHE);] ST | 2=0.08Dc | EIEREN (min) 12,200 | 9,200 | 7,400 | 6,200 | 4,800 | 3,800 | 3,200
General | 2=0.24DC | 3% 0 EEE vt (mm/min) 730 740 740 740 770 760 740
s | 2,=0.050c | EERHN (min) 13,200 | 9,900 | 8,000 | 6,800 | 5,200 | 4,100 | 3,400
[ :& 4 =
ﬁﬁden)\edﬁiﬂls High Speed | 2.=0.150¢ | D& vt mmmin) | 1,110 | 1,110 | 1,120 | 1,940 | 1,960 | 1,150 | 1,110
(SSE’H’]ZAEFE'RC) AN | a=007Dc | BN (in) 7,00 | 5,300 | 4,300 | 3,600 2,800 | 2,200 | 1,900
General | 2=0.21Dc | 330 v (mmimin) 340 340 340 350 360 350 350
de
/\W/
. W, ap{ii[jf‘% Finishing cut amount 1 < Tap
<AL _EIFUIEI> Finishing ae: Ew I TA4—R piskeed
*j%ﬁ'l]f;j(ﬁ@;_\;) St Dt]_]t%?jt e IR—ILZRXSMZEDc  Tool Dia.(mm)
'ork material . epth of cui N L
(Hardness) | CUtingrange | (mm) Cutting Conditions | 21 53| R2x4 |R2.B5x5| R3X6 | R4xX8 | R5x10 | REX12
et | 2=0.05~0.1 | EERHN (min) 26,400 | 22,000 | 18,150 | 14,300 | 11,000 | 8,800 | 7,260
BEAN “-' - -
ﬁ’frdenﬁsﬂs High Speed | 20=0.020C | 33 vt mmimin)| 3,200 | 3,550 | 3,310 | 3,030 | 2,550 | 2,220 | 1,910
45~55HRC -
(SKD61,SKT42 LAY | 20=0.05~0.1 | EIEEEN (min") 15,400 | 11,000 9,130 7,590 5,720 4,510 3,850
General | 2=0.02DC | 3% S vt mmmin) | 1,850 | 1,760 | 1,670 | 1,600 | 1,320 | 1,130 | 1,000
el | =0.05~0.1 | EHEHN (rin) 23,100 | 17,600 | 14,850 | 12,100 | 8,800 | 7,040 | 5,830
1"':& 4 - _ :
ﬁ’fmenﬁ@fi High Speed | =0.02DC | ¢ hy i vr mmimin) | 2,800 | 2,660 | 2,550 | 2,440 | 1,680 | 1,640 | 1,490
55~65HRC _
(SKDH,SKH%] ST | 20=0.05~0.1 | EIEREN (min) 14,300 | 10,560 | 7,040 | 5,280 | 4,980 | 3,520 | 2,640
General | 2=0.02D¢ | 30 #Evi mmminy | 1,720 | 1,580 | 1,440 | 1,410 | 1,170 | 1,000 880
et | @=0.05~0.1 | EVEREN (min') 17,600 | 13,200 | 11,000 | 8,800 | 6,600 | 5,280 | 4,400
AN = _
ﬁfrdenﬁﬁfﬂs High Speed | 2=0.02DC | 303 vt mmimin) | 2,130 | 2,000 | 1,910 | 1,780 | 1,470 | 1,280 | 1,110
65~72HRC _
(SKH,HAP ) SFUEIL] | a=0.05~0.1 | EIERHN (min") 11,000 | 7,920 | 6,490 | 5,280 | 3,960 | 3,190 | 2,640
General | 2e=0.02DC | 3% HEE VS mmimin) | 1,320 | 1,190 | 1,100 | 1,060 870 770 660

PIRISRERESFEAN I LOBVREIMECOVNTBHL CHOET I, 2 TOREIMBEICOVCIEERANY O 2013-2014F (. Hilm—1—AECELIEE L,

Cutting conditions shown are for work materials harder than hardened steel. For all work materials, please refer to the 2013-2014 product catalog or new product news.

UER] Ol IR .
QT DREHRHRBHRFOERETI 6O TY . REOMI TR IR, B, ERHSICRORHERFELTIZE .
[Note] kDUse the appropriate coolant for the work material and machining shape.

(2These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining,
the condition should be adjusted according to the machining shape, purpose and the machine type.
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% BEI IS Carbide end mill, Ball
d L1} L1} - - .
%'ﬁ Il‘ﬁ‘y 77"(‘711‘" llIl'R UJ_-JEJ Epoch Deep Ball Evolution ATH. caat’”gj
N B ) Eay) mE) R or ATH
Y R veood@ ERlem FE QMO
o
3 gy R2E| R= D+ h5
i e $R%I00 ) oo
RS IEE  JUNKE BANE  BANE  BANE Riolrance (o)
,b G 45~55HRC  55~65HRC  65~72HRC
E R BR NeckR
i S ~L] HI%
l’J £o ‘
EPDBE2:. _=ATH L
. 1EE ~ & Size(mm) LI\ X i ~ A Size(mm) FELINT
_ BERI—K el o aTR DR 2 EL oy THE @) BEI—R Sl o aTR DR 2 EL oy T (D
3 ltem Code ATHI R | Ml |Underhesk| Flute |Overall| Shank | reta rice Item Code ATHI R | Ml |Underheo| Flute |Overall| Shank | reta price
2 Dia. | Length |Length|Length| Dia. (¥) Dia. | Length |Length Length| Dia. (¥)
; EPDBE2001-0.2-ATH |@ | 0.05| 0.1 | 0.2 | 0.08) 45 | 4 15,200 EPDBE2007-2-ATH @|0.35| 0.7 | 2 |0.45| 50 | 4 | 5,590
w EPDBE2001-0.3-ATH |@|0.05| 0.1 | 0.3 |0.08) 45| 4 /15,600 EPDBE2007-4-ATH |@|0.35| 0.7 | 4 /0.45| 50 | 4 | 5,980
~  EPDBE2001-0.5-ATH |@/0.05| 0.1 | 0.5 | 0.08| 45| 4 16,900 EPDBE2007-6-ATH |@|0.35| 0.7 | 6 0.45| 50 | 4 | 5,980
EPDBE2002-0.5-ATH @ 0.1 | 0.2 | 05 | 0.15| 50 | 4 |10,900 EPDBE2007-8-ATH @ 0.35| 0.7 | 8 |0.45) 50 | 4 | 5,980
EPDBE2002-0.75-ATH| @ | 0.1 | 0.2 | 0.75| 0.15| 50 | 4 | 10,900 EPDBE2008-2-ATH @®|0.4 |08 | 2|05 | 50| 4 | 5,590
EPDBE2002-1-ATH | @|0.1 | 02 |1 |0.15 50| 4 [10,900 EPDBE2008-4-ATH @|0.4 |08 | 4|05 | 50| 4 | 5,980
EPDBE2002-1.25-ATH| @ | 0.1 | 0.2 | 1.25| 0.15) 50 | 4 | 11,800 EPDBE2008-5-ATH @ |0.4 |08 | 5|05 | 50 | 4 | 5,980
EPDBE2002-1.5-ATH @ |0.1 | 0.2 |15 | 015 50 | 4 |11,800 EPDBE2008-6-ATH @ 0.4 |08 | 6|05 | 50| 4 | 5980
EPDBE2002-2-ATH | @|0.1 | 02 |2 |0.15 50| 4 |13,000 EPDBE2008-8-ATH @ |04 |08 | 8|05 | 50| 4 | 5,980
EPDBE2002-2.5-ATH |@|0.1 | 0.2 | 25 | 0.15) 50 | 4 | 14,200 EPDBE2008-10-ATH @|0.4 | 0.8 | 10 |05 | 50 | 4 | 7,930
1 EPDBE2002-3-ATH | @|0.1 | 02 |3 |0.15 50 | 4 15,200 EPDBE2009-2-ATH @|0.45/ 09 | 2 /0.6 | 50 | 4 | 5,590
T EPDBE2003-0.5-ATH |@|0.15| 0.3 | 0.5 | 0.25| 50 | 4 |10,700 EPDBE2009-4-ATH @045/ 09| 4|06 | 50| 4 | 5,980
»/  EPDBE2003-0.75-ATH @ | 0.15| 0.3 | 0.75/ 0.25| 50 | 4 /10,700 EPDBE2009-6-ATH |@|0.45/ 09| 6 |06 | 50 | 4 | 5980
'i EPDBE2003-1-ATH | @|0.15/ 0.3 |1 |0.25 50 | 4 |10,700 EPDBE2009-8-ATH @|0.45 09 | 8 0.6 | 50 | 4 | 5,980
| EPDBE2003-1.25-ATH @ 0.15| 0.3 | 1.25| 0.25| 50 | 4 | 11,400 EPDBE2010-2-ATH @|0.5 | 1 208 | 50| 4 | 4,680
< EPDBE2003-1.5-ATH @ ]0.15) 0.3 | 1.5 |0.25| 50 | 4 |11,400 EPDBE2010-3-ATH @ |0.5 | 1 3|08 | 50| 4 | 4,680
3 EPDBE2003-2-ATH | @]0.15/ 0.3 |2 |0.25 50 | 4 | 11,400 EPDBE2010-4-ATH |@|0.5 | 1 4108 | 50| 4 | 5,330
EPDBE2003-2.5-ATH | @ 0.15) 0.3 | 25 | 0.25 50 | 4 | 11,800 EPDBE2010-5-ATH |@|0.5 | 1 5|08 | 50| 4 | 5,330
EPDBE2003-3-ATH | @/0.15 0.3 |3 |0.25 50 | 4 11,800 EPDBE2010-6-ATH |@|0.5 | 1 6108 | 50 | 4 | 5,720
EPDBE2004-0.75-ATH| @ | 0.2 | 0.4 | 0.75/0.3 | 50 | 4 | 7,280 EPDBE2010-7-ATH @ 0.5 | 1 7108 | 50| 4 | 5720
EPDBE2004-1-ATH |@]0.2 | 04 |1 |03 | 50| 4 | 7,280 EPDBE2010-8-ATH |@|0.5 | 1 8108 | 50 | 4 | 5,720
EPDBE2004-1.5-ATH @]0.2 | 04|15 |03 | 50| 4 | 7,410 EPDBE2010-9-ATH |@|0.5 | 1 9108 | 50 | 4 | 5,720
EPDBE2004-2-ATH |@®|0.2 1 04|2 |03 | 50| 4 | 7,670 EPDBE2010-10-ATH @|0.5 | 1 10108 | 50 | 4 | 5,720
EPDBE2004-2.5-ATH |@|0.2 | 0.4 | 25 |03 | 50 | 4 | 7,930 EPDBE2010-12-ATH @ 0.5 | 1 12 108 | 55 | 4 | 5,720
EPDBE2004-3-ATH | @]0.2 | 04|3 |03 | 50| 4 | 8450 EPDBE2010-13-ATH @|0.5 | 1 13108 | 55| 4 | 6,760
A2 EPDBE2004-3.5-ATH @ /0.2 | 0.4 |35 |03 | 50| 4 | 9,100 EPDBE2010-14-ATH @|0.5 | 1 14108 | 55| 4 | 6,760
iJE EPDBE2004-4-ATH |@]0.2 | 04|4 |03 | 50| 4 | 9,100 EPDBE2010-16-ATH @|0.5 | 1 16 |08 | 55| 4 | 7,930
?JI] EPDBE2004-4.5-ATH | @]0.2 | 0.4 |45 03 | 50| 4 | 9,620 EPDBE2010-18-ATH @|0.5 | 1 18 108 | 60 | 4 | 7,930
T EPDBE2005-1-ATH | @]0.25/ 05 |1 |035 50| 4 | 7,280 EPDBE2010-20-ATH @ /0.5 | 1 20 |08 | 60 | 4 | 9,620
A EPDBE2005-1.5-ATH |@|0.25| 0.5 | 1.5 |0.35| 50 | 4 | 7,280 EPDBE2011-2-ATH | @ 0.55] 1.1 2 1 50 | 4 | 6,280
s [EPDBE2005-2-ATH |@]0.25/ 05 |2 |035 50| 4 | 7,280 EPDBE2011-4-ATH |@|0.55| 1.1 41 50 | 4| 7,150
% [EPDBE2005-2.5-ATH |@]0.25 0.5 | 2.5 0.35| 50 | 4 | 7,280 EPDBE2011-6-ATH |@ | 0.55| 1.1 61 50 | 4 | 7,800
# EPDBE2005-3-ATH | @]0.25| 05 |3 |035 50| 4 | 7,280 EPDBE2011-8-ATH |@|0.55| 1.1 8 |1 50 | 4 | 7,800
4% EPDBE2005-4-ATH |@[0.25/ 054 035 50 | 4 [ 7,280 EPDBE2011-10-ATH| @ |0.55| 1.1 [ 10 |1 50 | 4 | 7,800
20 EPDBE2005-5-ATH |@]0.25/ 05 |5 |0.35 50| 4 | 7,410 EPDBE2012-4-ATH (@06 | 12| 4|11 |50 | 4 | 7,150
F  EPDBE2005-5.5-ATH |@|0.25| 0.5 | 55 | 0.35| 50 | 4 | 7,670 EPDBE2012-8-ATH @06 |12 | 8|11 | 50| 4 | 7,800
+ EPDBE2005-6-ATH |@|0.25/ 05|6 |035 50| 4 | 7,670 EPDBE2012-10-ATH @ |06 | 1.2 | 10 |11 | 50 | 4 | 7,800
% EPDBE2005-8-ATH |@0.25/ 058 |0.35 50 | 4 | 9,100 EPDBE2012-12-ATH|@®|0.6 | 1.2 | 12 [11 | 55| 4 | 7,800
7 _EPDBE2006-1-ATH @03 | 0.6 |1 [04 [ 50| 4 | 6280 EPDBE2014-8-ATH (@/0.7 |14 | 8[13 [ 50| 4 | 6,760
% EPDBE2006-2-ATH |@®|03 | 06|2 |04 | 50| 4 | 5590 EPDBE2014-12-ATH @ 0.7 | 14 | 12 |13 | 55 | 4 | 6,760
% EPDBE2006-2.5-ATH ® /03 06|25 |04 |50, 4| 5720 EPDBE2014-16-ATH @ /0.7 | 1.4 | 16 (1.3 | 55| 4 | 6,760
EPDBE2006-3-ATH |@|0.3 | 06 |3 |04 | 50| 4 | 5720 EPDBE2015-4-ATH @ 0.75| 15| 4 |1.35| 50 | 4 | 5,460
-1 EPDBE2006-3.5-ATH |@|0.3 | 0.6 35 |04 | 50| 4 | 5980 EPDBE2015-6-ATH @ |0.75| 15| 6 1.35| 50 | 4 | 5,460
| EPDBE2006-4-ATH @|03 | 064 |04 | 50| 4 | 5980 EPDBE2015-8-ATH @ 0.75| 1.5 | 8 |1.35| 50 | 4 | 5,720
7. EPDBE2006-4.5-ATH |@ /0.3 | 06 | 45 |04 | 50 | 4 | 5980 EPDBE2015-10-ATH @ |0.75| 1.5 | 10 |1.35| 50 | 4 | 6,240
> EPDBE2006-5-ATH @03 |06 |5 |04 | 50| 4 | 5980 EPDBE2015-12-ATH|@®0.75 1.5 | 12 [1.35| 55 | 4 | 6,760
© EPDBE2006-5.5-ATH |@|0.3 | 0.6 | 55 0.4 | 50 | 4 | 5980 EPDBE2015-14-ATH @ |0.75| 1.5 | 14 [1.35[ 55 | 4 | 6,760
EPDBE2006-6-ATH |@|0.3 | 06 |6 |04 | 50| 4 | 5980 EPDBE2015-16-ATH @ 0.75| 1.5 | 16 |1.35| 55 | 4 | 6,760
I~ EPDBE2006-7-ATH |@[0.3 |06|7 |04 | 50| 4| 6760 EPDBE2015-18-ATH @ [0.75| 1.5 | 18 [1.35| 60 | 4 | 6,760
3 EPDBE2006-8-ATH |@|0.3 | 06 |8 |04 | 50| 4 | 7,930 EPDBE2015-20-ATH @|0.75| 1.5 | 20 |1.35| 60 | 4 | 6,760
~ EPDBE2006-9-ATH |@|03 |06 |9 |04 | 50| 4 | 8450 EPDBE2016-8-ATH @08 |16 | 8|14 | 50| 4 | 7,800
g EPDBE2006-10-ATH |@|0.3 | 0.6 |10 |04 | 50 | 4 | 8,060 EPDBE2016-12-ATH @ /0.8 | 1.6 | 12 |14 | 55| 4 | 7,800
EPDBE2006-12-ATH (@ /0.3 | 06|12 |04 | 50 | 4 | 9,100 EPDBE2016-16-ATH @ /0.8 | 1.6 | 16 |[1.4 | 55| 4 | 7,800
@  EEEERTY. EPDBE2016-20-ATH @/0.8 | 1.6 | 20 |14 | 60 | 4 | 7,800
@ : Stocked items. BHEIMEF20 1 3FE4RRE. HERREDEMERRLCHDET .

Prices listed are as of April 2013,and are unit prices excluding consumption tax.
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The dimension table above shows data for products that are suitable for high-hardness steels.
For all items, please refer to the 2013-2014 product catalog or new product news.

J8quL

i T 75 Size(mm) I\

BERI—R S alencE TR DEL| 2 KL T @

Item Code ATHI R | Ml |undereek| Fiute |Overall| Sank | retaf price

Dia. | Length |Length |Length| Dia. (¥)
EPDBE2018-8-ATH (@[09 | 1.8 8,16 | 50| 4 | 6,760
EPDBE2018-12-ATH | @ |09 | 18| 12 |16 | 55| 4 | 6,760
EPDBE2018-16-ATH @ |09 | 18| 16 |16 | 55| 4 | 6,760
EPDBE2018-20-ATH @09 | 18| 20 /16 | 60| 4 | 6,760
EPDBE2020-3-ATH @ |1 2 3|17 | 50| 4| 4,680
EPDBE2020-4-ATH @ |1 2 4117 | 50| 4| 4,680
EPDBE2020-6-ATH @ |1 2 617 | 50| 4 | 5330
EPDBE2020-8-ATH @ |1 2 8|17 | 50| 4 | 5720
EPDBE2020-10-ATH | @ | 1 2 10 |17 | 50| 4 | 5,720
EPDBE2020-12-ATH | @ | 1 2 12 | 1.7 | 55| 4 | 5,720
EPDBE2020-13-ATH | @ | 1 2 13 1.7 | 55| 4 | 5,720
EPDBE2020-14-ATH | @ | 1 2 14 | 1.7 | 55| 4 | 5,720
EPDBE2020-16-ATH | @ | 1 2 16 | 1.7 | 55| 4 | 5,720
EPDBE2020-18-ATH | @ | 1 2 18 1.7 | 60| 4 | 5720
EPDBE2020-20-ATH | @ | 1 2 2017 | 60| 4 | 5,720
EPDBE2020-22-ATH | @ | 1 2 22 17| 60| 4 | 7,930
EPDBE2020-25-ATH | @ | 1 2 25|17 | 65| 4 | 8,060
EPDBE2020-30-ATH | @ | 1 2 3017 | 70| 4 | 9,230
EPDBE2020-35-ATH | @ | 1 2 35|17 | 75| 4 112,500
EPDBE2020-40-ATH | @ | 1 2 40 | 1.7 | 80| 4 12,500
EPDBE2025-6-ATH @ [1.25| 2.5 6|2 50| 4 | 6,240
EPDBE2025-10-ATH |@|1.25| 25| 10| 2 50| 4 | 6,570
EPDBE2025-15-ATH | @ |1.25| 25| 15| 2 55| 4 | 7,800
EPDBE2025-20-ATH | @ |1.25| 25| 20 | 2 60, 4 | 9,100
EPDBE2025-25-ATH |@|1.25| 25| 25 | 2 65| 4 | 9,750
EPDBE2025-30-ATH |@|1.25| 25| 30 | 2 70| 4 | 9,750
EPDBE2030-8-ATH (@ |15 | 3 8125 | 55| 6 | 5,850
EPDBE2030-10-ATH @ |15 | 3 1025 | 55| 6 | 6,630
EPDBE2030-13-ATH | @ |15 | 3 13|25 | 60| 6 | 7,800
EPDBE2030-16-ATH | @ |1.5 | 3 16|25 | 60| 6 | 7,800
EPDBE2030-20-ATH | @ |1.5 | 3 20|25 | 65| 6 | 7,540
EPDBE2030-25-ATH | @ |1.5 | 3 25|25 | 70| 6 | 7,540
EPDBE2030-30-ATH @ |1.5 | 3 30|25 | 75| 6 | 8,580
EPDBE2030-35-ATH @ 1.5 | 3 3525 | 80| 6 [10,900
EPDBE2035-15-ATH | @ |1.75| 35| 15| 275 60| 6 | 8,580
EPDBE2035-25-ATH | @ |1.75| 35| 25 | 275 70| 6 | 9,100
EPDBE2035-35-ATH | @ |1.75| 35| 35| 275 80| 6 |11,700
EPDBE2035-45-ATH | @ | 1.75| 35| 45| 2.75| 90| 6 | 14,300
EPDBE2040-10-ATH | @ | 2 4 10| 3 55| 6 | 5,980
EPDBE2040-13-ATH | @ | 2 4 13 3 60, 6 | 7,800
EPDBE2040-16-ATH | @ | 2 4 16 | 3 60, 6 | 7,800
EPDBE2040-20-ATH | @ | 2 4 20 | 3 65| 6 | 7,800
EPDBE2040-25-ATH | @ | 2 4 25| 3 70| 6 | 7,800
EPDBE2040-30-ATH | @ | 2 4 30 |3 75| 6 | 7,800
EPDBE2040-35-ATH | @ | 2 4 353 80| 6 | 84970
EPDBE2040-40-ATH @ | 2 4 40 | 3 80| 6 10,100
EPDBE2040-45-ATH | @ | 2 4 45 | 3 90| 6 |13,000
EPDBE2040-50-ATH @ | 2 4 50 | 3 100 6 [13,900
EPDBE2050-20-ATH @ |25 | 5 20|35 | 65| 6 |13,000
EPDBE2050-25-ATH | @ |25 | 5 25135 ] 70| 6 |13,000
EPDBE2050-30-ATH @ |25 | 5 30|35 ] 75| 6 |13,900
EPDBE2050-40-ATH @ |25 | 5 40 |35 | 80| 6 |17,600
EPDBE2060-12-ATH | @ | 3 6 12 | 6 60| 6 | 9,750
EPDBE2060-20-ATH | @ | 3 6 20 | 6 65| 6 | 9,750
EPDBE2060-30-ATH | @ | 3 6 30| 6 75| 6 110,000
EPDBE2060-50-ATH @ | 3 6 50 | 6 100| 6 |12,000
(]

@  FEEBRTI,

. Stocked items. ?%EJZ{W%[;EO] 3E4ﬁiﬁ?‘f\ /ﬁ%ﬁ}ﬁi"@%ﬁﬁ%fﬂ_’\btb\oigo Prices listed are as of April 2013,and are unit prices excluding consumption tax.
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B ZEEYEISRIFZR Recommended cutting conditions [==I8]=1 W 41

ATHY U _Z‘ ATH series

I AN AN BEAN BEAN
Work Hardened Steels Hardened Steels Hardened Steels Hardened Steels
(45~55HRC) (55~65HRC) (45~55HRC) (55~65HRC)
T-IAE M2 | ETR| ,, | BES (XOEE| , | D&M E0EE| o | EEN E0®RE| . | BEN |X0EE
R | Mill Dia. |Under neck (mr‘r)1) n vf (mrﬁ)1) n vf (mr?1) n vf (mr?w) n vf

(mm) | (mm) | Length i : i : il i in-t i
(mm) min mm/min min mm/min min mm/min min mm/min

0.2 | 0.005| 50,000 200 | 0.005| 50,000 188 | 0.003| 50,000 200 | 0.002| 50,000 188

0.05 | 0.1 0.3 | 0.004| 50,000 200 | 0.004| 50,000 188 | 0.002| 50,000 200 | 0.002| 50,000 188
0.5 | 0.003| 50,000 200 | 0.002| 50,000 188 | 0.001 50,000 200 | 0.001 50,000 188

0.5 | 0.013| 45,500 273 | 0.012] 42,000 210 | 0.010| 45,500 273 | 0.009| 42,000 210

0.75| 0.011 45,500 273 | 0.010] 42,000 210 | 0.008| 45,500 273 | 0.008| 42,000 210

1 0.009| 45,500 273 | 0.008| 42,000 210 | 0.007| 45,500 273 | 0.007| 42,000 210

0.1 0.2 1.25| 0.007| 40,500 219 | 0.007| 37,800 170 | 0.005| 40,500 219 | 0.005| 37,800 170
1.5 | 0.005| 40,500 219 | 0.005| 37,800 170 | 0.005| 40,500 219 | 0.004| 37,800 170

2 0.005| 40,500 219 | 0.005| 37,800 170 | 0.004| 40,500 219 | 0.004| 37,800 170

2.5 | 0.004| 36,000 173 | 0.004| 33,600 134 | 0.003| 36,000 173 | 0.003| 33,600 134

3 0.003| 36,000 173 | 0.002| 33,600 134 | 0.002| 36.000 173 | 0.002| 33,600 134

0.5 | 0.018| 45,000 383 | 0.016] 42,000 336 | 0.013| 45,000 383 | 0.012] 42,000 336

0.75] 0.016| 45,000 383 | 0.014] 42,000 336 | 0.012] 45,000 383 | 0.011 42,000 336

1 0.014| 45,000 383 | 0.013] 42,000 336 | 0.010| 45,000 383 | 0.010] 42,000 336

015 | 03 1.25| 0.012| 45,000 383 | 0.011 42,000 336 | 0.009| 45,000 383 | 0.008| 42,000 336
1.5 | 0.010| 45,000 383 | 0.010] 42,000 336 | 0.008| 45,000 383 | 0.007| 42,000 336

2 0.008| 40,500 310 | 0.007| 37,800 272 | 0.006| 40,500 310 | 0.005| 37,800 272

2.5 | 0.007| 40,500 310 | 0.006| 37,800 272 | 0.005| 40,500 310 | 0.005| 37,800 272

3 0.005| 40,500 310 | 0.005| 37,800 272 | 0.004| 40,500 310 | 0.004| 37,800 272

0.75| 0.028| 46,800 655 | 0.026]| 43,680 612 | 0.028| 36,000 360 | 0.026| 33,600 336

1 0.026| 46,800 655 | 0.024| 43,680 612 | 0.026| 36,000 360 | 0.024| 33,600 336

1.5 | 0.022| 46,800 468 | 0.020| 43,680 437 | 0.022| 36,000 360 | 0.020| 33,600 336

2 0.018| 46,800 468 | 0.017| 43,680 437 | 0.018| 36,000 360 | 0.017| 33,600 336

0.2 0.4 25 | 0.014] 32,400 292 | 0.013] 36,288 272 ] 0.010] 32,400 292 | 0.010| 30,240 272
3 0.010| 32,400 292 | 0.010| 36,288 272 | 0.007| 32,400 292 | 0.007| 30,240 272

3.5 | 0.008| 32,400 292 | 0.007| 36,288 272 | 0.005| 32,400 292 | 0.005| 30,240 272

4 0.007| 32,400 292 | 0.006| 36,288 272 | 0.003| 32,400 292 | 0.003| 30,240 272

4.5 | 0.005| 28.800 245 | 0.005| 26,880 228 | 0.003| 28.800 245 | 0.002| 26,880 228

1 0.029| 39,000 | 1,053 | 0.027| 36,400 743 | 0.029| 30,000 540 | 0.027| 28,000 476

1.5 | 0.026| 39,000 | 1,053 | 0.024| 36,400 681 | 0.026| 30,000 540 | 0.024| 28,000 476

2 0.023| 39,000 842 | 0.021 36,400 681 | 0.023| 30,000 540 | 0.021 28,000 476

2.5 | 0.021 35,100 568 | 0.020| 32,760 502 | 0.021 27,000 437 | 0.020| 25,200 386

025 | 05 3 0.020| 35,100 568 | 0.018]| 25,200 386 | 0.020| 27,000 437 | 0.018] 25,200 386
4 0.013] 32,400 524 | 0.012]| 25,200 386 | 0.013] 27,000 437 | 0.012] 25,200 386

5 0.012| 32,400 524 | 0.011 25,200 386 | 0.012| 27,000 437 | 0.011 25,200 386

5.5 | 0.010| 24,000 367 | 0.009| 22,400 324 ] 0.005| 24,000 367 | 0.005| 22,400 324

6 0.008| 24,000 367 | 0.008| 22,400 324 ] 0.005| 24,000 367 | 0.004| 22,400 324

8 0.005| 24,000 367 | 0.005| 22,400 324 | 0.003] 24,000 367 | 0.002] 22,400 324

1 0.049| 48,000 | 1,728 | 0.045| 44,800 | 1,344 | 0.033| 30,000 720 | 0.030| 28,000 560

2 0.041 48,000 | 1,728 | 0.038| 44,800 | 1,344 | 0.027| 30.000 720 | 0.025| 28,000 560

25 | 0.030| 48,000| 1,382 | 0.028| 44,800 986 | 0.025| 30,000 720 | 0.023| 28,000 560

3 0.027| 48,000 | 1,382 | 0.025| 44,800 986 | 0.022| 30,000 720 | 0.020| 28,000 560

3.5 | 0.023| 43,200 | 1,183 | 0.021 40,320 843 | 0.019| 27,000 616 | 0.017| 25,200 479

4 0.017| 43,200 | 1,183 | 0.016| 40,320 766 | 0.016] 27,000 616 | 0.014] 25,200 479

4.5 | 0.014| 40,500 875 | 0.013]| 37,800 681 ] 0.014| 27,000 583 | 0.013| 25,200 454

0.3 0.6 5 0.013] 35,100 758 | 0.012]| 32,760 590 | 0.013] 27,000 583 | 0.012] 25,200 454
5.5 | 0.011 35,100 758 | 0.010| 32,760 590 | 0.011 27,000 583 | 0.010] 25,200 454

6 0.010] 35,100 758 | 0.009| 32,760 590 | 0.010| 27,000 583 | 0.009| 25,200 454

7 0.010| 24,000 490 | 0.009| 22,400 495 | 0.005| 24,000 490 | 0.005| 22,400 381

8 0.010| 24,000 490 | 0.009| 22,400 381 ] 0.005| 24,000 490 | 0.005| 22,400 381

9 0.008| 24,000 490 | 0.007| 22,400 381 ] 0.004| 24,000 490 | 0.004| 22,400 381

10 0.006| 21,000 428 | 0.005| 19,600 333 ] 0.003]| 21,000 428 | 0.003| 19,600 588

12 0.005| 18,000 346 | 0.004| 16,800 269 | 0.003| 18.000 346 | 0.002] 16,800 269

2 0.060| 48,000 | 1,932 | 0.055| 42,000 | 1,188 | 0.040| 30,000 805 | 0.037| 28,000 660

0.35 | 0.7 4 0.027| 43,200 | 1,321 | 0.025| 37,800 846 | 0.022| 27,000 688 | 0.020| 25,200 564
’ ' 6 0.018| 35,100 848 | 0.016| 30,240 641 ] 0.018| 27,000 652 | 0.016] 25,200 585
8 0.013] 24,000 515 ] 0.012] 22,400 422 ] 0.007] 24,000 515 | 0.006] 22,400 422

YIRS RIEFEANTE L DEVREIREIC OVWTBEL THEDE Y. 2 COREIMEIC OV C3EMRAF DS 2013-20 1 4FTcld imm=1—AZ TR,

Cutting conditions shown are for work materials harder than hardened steel. For all work materials, please refer to the 2013-2014 product catalog or new product news.
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High efficiency cuttiing condition High accuracy cuttiing condition
- BEANSE BEANE BN BEANSE
Work Hardened Steels Hardened Steels Hardened Steels Hardened Steels
(45~55HRC) (55~65HRC) (45~55HRC) (55~65HRC)
T-V4E AR | ETE| o | EEM EOEE| . | BEM E0EE| o | BER [EomE| , | BEH |E0EE

R | Mill Dia. [Under neck (mr':r)m) n vf (mr?m) n vf (mr?m) n vf (mrE\) n vf
(mm) (mm) "(?Q%t)h min-"! mm/min min-" mm/min min-" mm/min min-! mm/min
2 0.078| 48,000 | 2,592 | 0.072| 44,800 | 1,882 | 0.052| 30,000 900 | 0.048| 28,000 784
4 0.051 48,000 | 2,592 | 0.047| 44,800 | 1,882 | 0.036| 30,000 900 | 0.034| 28,000 784
0.4 0.8 5 0.038| 43,200 | 2,123 | 0.035| 40,320 | 1,524 | 0.029| 27,000 729 | 0.027| 25,200 635
6 0.027| 37,800 | 1,429 | 0.025| 35,280 | 1,245 | 0.021 27,000 729 | 0.019| 25,200 635
8 0.013| 31,200 842 | 0.012] 29,120 733 | 0.013| 24,000 648 | 0.012] 22,400 564
10 0.013| 24,000 612 | 0.012] 22,400 533 | 0.007| 24,000 612 | 0.006] 22,400 588
2 0.088| 45,600 | 2,411 | 0.081 42,560 | 2,138 | 0.059| 28,500 | 1,004 | 0.054| 26,600 891
0.45 | 0.9 4 0.053| 42,750 | 1,959 | 0.049| 39,900 | 1,737 | 0.038| 28,500 | 1,004 | 0.035| 26,600 891
: 6 0.033| 35,910 | 1,253 | 0.030| 33,516 | 1,111 ] 0.027| 25,650 813 | 0.025| 23,940 722
8 0.023] 27,360 868 | 0.022| 25,536 770 | 0.020| 22,800 723 | 0.018] 21,280 641
2 0.130| 43,200 | 2,722 | 0.120| 37,800 | 2,268 | 0.065| 27,000 | 1,134 | 0.060| 25,200 | 1,008
3 0.130| 43,200 | 2,722 | 0.120| 37,800 | 2,268 | 0.065| 27,000 | 1,134 | 0.060| 25,200 | 1,008
4 0.091 43,200 | 2,722 | 0.084| 37,800 | 2,268 | 0.046| 27,000 | 1,134 | 0.042| 25,200 | 1,008
5 0.059| 43,200 | 2,540 | 0.054| 32,760 | 1,835 | 0.039| 27,000 | 1,134 | 0.036| 25,200 | 1,008
6 0.039| 38,880 | 2,353 | 0.036| 29,484 | 1,379 | 0.026| 24,300 919 | 0.024| 22,680 816
7 0.039| 31,590 | 1,323 | 0.036| 27,216 | 1,061 | 0.026| 24,300 919 | 0.024| 22,680 816
8 0.039| 31,590 | 1,323 | 0.036| 27,216 979 | 0.026| 24,300 919 | 0.024| 22,680 816
0.5 1 9 0.029| 31,590 | 1,323 | 0.027| 27,216 979 | 0.020| 24,300 919 | 0.018] 22,680 816
10 0.025| 31,590 | 1,323 | 0.023| 27,216 979 | 0.016] 24,300 919 | 0.015] 22,680 816
12 0.016| 21,600 771 | 0.015] 20,160 685 | 0.008| 21,600 771 | 0.008| 20,160 685
13 0.015| 21,600 771 | 0.014] 20,160 685 | 0.007| 21,600 771 | 0.007| 20,160 685
14 0.013| 21,600 771 | 0.012] 20,160 685 | 0.007| 21,600 771 | 0.006| 20,160 685
16 0.010| 21,600 771 | 0.009| 20,160 685 | 0.005| 21,600 771 | 0.005| 20,160 685
18 0.008| 18,900 635 | 0.007| 17,640 564 | 0.004| 18,900 635 | 0.004| 17,640 564
20 0.007| 16,200 544 | 0.006] 15,120 484 | 0.003| 16.200 544 | 0.003] 15,120 484
2 0.130| 37,800 | 2,452 | 0.120| 35,280 | 2,176 | 0.065| 25,200 | 1,090 | 0.060| 23,520 967
4 0.091 37,800 | 2,452 | 0.084| 35,280 | 2,176 | 0.046| 25,200 | 1,090 | 0.042| 23,520 967
0.55 | 11 6 0.039| 29.835| 1,430 | 0.036| 27,846 | 1,268 | 0.026| 22,950 916 | 0.024| 21,420 813
8 0.039| 27,540 | 1,100 | 0.036| 25,704 975 | 0.026| 22,950 916 | 0.024| 21,420 813
10 0.025| 27,540 | 1,100 | 0.023| 25,704 975 | 0.016] 22,950 916 | 0.015] 21,420 813
4 0.104| 36,923 | 2,555 | 0.096| 32,307 | 1,860 | 0.062| 23,077 998 | 0.048| 21,538 886
0.6 1.2 8 0.039| 30,240 | 2,062 | 0.036| 26,208 | 1,048 | 0.026| 21.600 950 | 0.024| 20,160 806
: : 10 0.034| 27,000 | 1,069 | 0.032| 24,192 871 | 0.023| 21,600 855 | 0.021 20,160 726
12 0.029| 25,920 | 1,026 | 0.027| 24,192 871 | 0.020] 21.600 855 | 0.018] 20,160 726
8 0.072| 24,570 | 1,533 | 0.066| 22,932 | 1,376 | 0.036| 18,900 983 | 0.033] 17,640 882
0.7 1.4 12 0.034| 22,680 | 1,062 | 0.032| 21,168 953 | 0.023| 18.900 885 | 0.021 17,640 794
16 0.023| 16,800 743 | 0.021 15,680 666 | 0.011 16,800 743 | 0.010] 15,680 666
4 0.130] 31,500 | 2,552 | 0.120| 29,400 | 2,205 | 0.065| 21,000 | 1,134 | 0.060| 19,600 980
6 0.130] 31,500 | 2,552 | 0.120| 29,400 | 2,205 | 0.065| 21,000 | 1,134 | 0.060| 19,600 980
8 0.059| 24570 | 1,434 | 0.054| 22932 | 1,239 | 0.039| 18.900 919 | 0.036| 17,640 794
10 0.059| 22,680 | 1,323 | 0.054| 21,168 | 1,143 | 0.039| 18.900 919 | 0.036| 17,640 794
0.75 | 1.5 12 0.059| 22,680 | 1,103 | 0.054| 21,168 953 | 0.039| 18.900 919 | 0.036| 17,640 794
14 0.049| 20,160 925 | 0.045| 18,816 799 | 0.033| 16.800 771 | 0.030| 15,680 666
16 0.025| 16,800 771 | 0.023| 15,680 666 | 0.012| 16,800 771 | 0.011 15,680 666
18 0.025| 16,800 771 | 0.023] 15,680 666 | 0.012| 16,800 771 | 0.011 15,680 666
20 0.025| 16,800 771 1 0.023] 15,680 666 | 0.012] 16.800 771 | 0.011 15,680 666
8 0.143| 27,300 | 2,129 | 0.132| 23,660 | 1,590 | 0.072| 19,500 | 1,170 | 0.066| 18,200 | 1,019
0.8 16 12 0.064| 24,570 | 1,858 | 0.059| 21,294 | 1,289 | 0.042| 17,550 948 | 0.039| 16,380 826
: : 16 0.039] 21,060 | 1,138 | 0.036| 19,656 991 | 0.026| 17,550 948 | 0.024| 16,380 826
20 0.026| 15,600 796 | 0.024| 14,560 693 | 0.013] 15.600 796 | 0.012] 14,560 693
8 0.169| 25,350 | 2,008 | 0.156| 23,660 | 1,704 | 0.085| 19,600 | 1,287 | 0.078| 18,200 | 1,092
0.9 18 12 0.068| 21,060 | 1,250 | 0.063| 19,656 | 1,062 | 0.046| 17,550 | 1,042 | 0.042| 16,380 885
: : 16 0.044| 21,060 | 1,250 | 0.041 19,656 | 1,062 | 0.029| 17,550 | 1,042 | 0.027| 16,380 885
20 0.029| 15,600 875 | 0.027| 14,560 743 | 0.014] 15.600 875 | 0.013] 14,560 743
3 0.260| 23,625 | 3,049 | 0.240| 22,050 | 2,646 ) 0.130| 15,750 | 1,355 | 0.120| 14,700 | 1,176
4 0.260| 23,625 | 3,049 | 0.240| 22,050 | 2,646 ) 0.130| 15,750 | 1,355 | 0.120| 14,700 | 1,176
1 2 6 0.260| 23,625 | 2,693 | 0.240| 22,050 | 2,381 ) 0.130| 15,750 | 1,197 | 0.120| 14,700 | 1,058
8 0.182| 23.,625| 2,693 | 0.168| 22,050 | 2,381 | 0.091 15,750 | 1,197 | 0.084| 14,700 | 1,058
10 0.137] 22,050 ] 2,249 | 0.126] 19,110 ] 1,468 | 0.091 15,750 | 1,071 | 0.084] 14,700 941

[FE] cmcaoTiR. 54X~V DR TOEEEIEESRUTLZE L. [Note] Upon usage, please refer to comments and notes below table on page 54.
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ﬂ? BEIJEE Carbide end mill, Ball
1* d 1] 1] - - .
%'ﬁ Im‘y a T"'_jm — ’ llIl-R IJJ._ =/ 3 .J Epoch Deep Ball Evolution ATH. caat’”gj
I
? B ZEEYEISRIFZR Recommended cutting conditions [M==I8]=1 W 41
N .
I ATHY U —Z ATH series
v S AERL RIS - EAEEVIEIRG
E High efficiency cuttiing condition High accuracy cuttiing condition
— BAN AN AN AN
Hardened Steels Hardened Steels Hardened Steels Hardened Steels
Work
* (45~55HRC) (55~65HRC) (45~55HRC) (55~B65HRC)
R=L+E HME | BFR| 4 C#EE EDRE| 4 B | EDZEE| 4 EEE |EDEE| 4 ClE#y  |XDIRE
R | Mill Dia. | Under neck (mr%) n vf (mr‘r)1) n vf (mrFr)1) n i (mr’m)q) n vf
Length . . . . . q o q
(mm) (mm) (mm) min-! mm/min min-! mm/min min-! mm/min min-! mm/min

= 12 0.078| 19,845| 2,051 | 0.072| 17,199 | 1,321 ] 0.052| 14,175 964 | 0.048| 13,230 847
X 13 0.078| 19,845| 2,024 | 0.072| 15,876 | 1,016 ] 0.052| 14,175 964 | 0.048| 13,230 847
v 14 0.078| 18,428 | 1,629 | 0.072| 15,876 | 1,016 ] 0.052| 14,175 964 | 0.048| 13,230 847
A 16 0.078| 18,428 | 1,467 | 0.072| 15,876 914 ] 0.0562| 14,175 868 | 0.048| 13,230 762
‘jy, 18 0.059| 18,428 | 1,354 | 0.0564| 15,876 914 ] 0.039| 14,175 868 | 0.036| 13,230 762

1 2 20 | 0.049| 18,428 | 1.128 | 0.045| 15,876 914 | 0.033| 14,175 868 | 0.030| 13,230 762
22 | 0.033| 13,388 774 | 0.030| 14,994 816 | 0.027| 13,388 774 | 0.025| 12,495 680
25 | 0.033]| 12,600 728 | 0.030| 14,112 768 | 0.023| 12,600 728 | 0.021 11,760 640
30 | 0.020| 12,600 728 | 0.018| 14,112 768 | 0.010| 12,600 728 | 0.009| 11,760 640
35 | 0.016] 11,025 600 | 0.015] 10,290 527 | 0.008| 11,025 600 | 0.007| 10,290 527
40 | 0.014 9.450 514 | 0.013 8.820 452 | 0.007 9,450 514 | 0.006 8,820 452

6 |0.325] 20,813 | 3,088 | 0.300| 19.425| 2,631 ) 0.163| 13,875 ,373 | 0.150| 12,950 125
10 | 0.221] 20,813 | 3,088 | 0.204| 19.425| 2,631 | 0.111| 13,875 ,373 | 0.102| 12,950 125
15 | 0.098| 16,234 | 2,023 | 0.090| 15,152 | 1,421 | 0.065| 12,488 1111 0.060| 11,655 911
20 | 0.078| 16,234 | 1,445 ]| 0.072| 13,986 | 1,093 | 0.052| 12,488 L1111 0.048| 11,655 911

—

—

i 126 | 25

) RN PN PR (N

35 | 0.052 9.600 | 1.028 | 0.048| 10.752 | 1,097 | 0.042 9,600
15 ] 0.234| 13,406 | 2,236 | 0.216| 12,513 | 1,833 ] 0.156| 10,313
25 | 0.137| 11,138| 1,391 | 0.126] 10,395 | 1,140 | 0.091 9,281

,028 | 0.038 8.960 914
,434 | 0.144 9,625 175
,159 | 0.084 8,663 950

—

\I 25 | 0.064| 14,985| 1,200 | 0.059| 13,986 983 | 0.042| 12,488 ,000 | 0.039| 11,655 820
d 30 | 0.036] 11,100 933 | 0.033| 10.360 765 ) 0.029| 11,100 933 | 0.026| 10,360 765
2 8 |0.390| 18,000 | 3,402 | 0.360| 16,800 | 3,024 ] 0.195| 12,000 | 1,512 | 0.180| 11,200 | 1.344
| 10 | 0.273] 18,000 | 3,402 | 0.252| 16,800 | 3,024 | 0.137| 12,000 | 1,512 | 0.126] 11,200 | 1.344
v 13 | 0.205| 16,800 | 2,540 | 0.189| 15,680 | 2,258 | 0.137| 12,000 | 1,512 | 0.126]| 11,200 | 1.344
= 15 3 16 | 0.205| 16,800 | 2,286 | 0.189| 14,560 | 1,888 | 0.137| 12,000 | 1,361 | 0.126] 11,200 | 1.210
= : 20 | 0.117| 14,040 | 1,593 | 0.108| 12,096 | 1,307 ] 0.078| 10,800 | 1,225 | 0.072| 10,080 | 1,089
25 | 0.078| 14,040 | 1,693 | 0.072| 12,096 | 1,307 | 0.052| 10,800 | 1,225 | 0.048| 10,080 | 1,089
30 | 0.078]| 12,960 | 1,470 | 0.072| 12,096 | 1,307 | 0.052| 10,800 | 1,225 | 0.048| 10,080 | 1,089

1

1

1

1

178 1 35 ™35 | 0059 11.138| 1.391 | 0.054] 10.395| 1.140 | 0.059| 9.281| 1.159 | 0.054|  8.663 | 950

45 0.059 8,250 975 | 0.054 7,700 799 | 0.047 8,250 975 | 0.043 7,700 799
10 0.39 12,938 | 3,299 | 0.36 12,075 | 2,898 | 0.26 8,625 | 1,466 | 0.24 8,050 | 1,288

i 13 0.31 12,938 | 3,299 | 0.29 12,075 | 2,898 | 0.21 8,625 | 1,466 | 0.19 8,050 | 1,288

i* 16 0.27 12,938 | 3,299 | 0.256 12,075 | 2,898 | 0.18 8,625 | 1,466 | 0.17 8,050 | 1,288

?JE 20 0.27 11,213 | 2,287 | 0.256 10,465 | 2,009 | 0.18 8,625 | 1,466 | 0.17 8,050 | 1,288

T 2 4 25 0.16 10,092 | 2,162 | 0.14 9,419 | 1,627 | 0.10 7,763 | 1,188 | 0.10 7,245 | 1,043

F 30 0.10 9,316 | 1,426 | 0.10 8,694 | 1,252 0.10 7,763 | 1,188 | 0.10 7,245 | 1,043
35 0.07 9,316 | 1,426 | 0.06 8,694 | 1,252 | 0.07 7,763 | 1,188 | 0.06 7,245 | 1,043

E 40 0.07 9,316 | 1,426 | 0.06 8,694 | 1,252 | 0.07 7,763 | 1,188 | 0.06 7,245 | 1,043

= 45 0.07 6,900 997 | 0.06 6.440 876 | 0.05 6,900 997 | 0.05 6,440 876

ﬁ% 50 0.07 6,900 997 | 0.06 6.440 876 | 0.05 6,900 997 | 0.04 6,440 876

%E 20 0.34 9,450 | 2,835 | 0.32 8,820 | 2,381 | 0.23 6.750 | 1,350 | 0.21 6,300 | 1,134

T 25 5 25 0.34 8,775 | 2,633 | 0.32 8,190 | 2,211 ] 0.23 6.750 | 1,350 | 0.21 6,300 | 1,134

H : 30 0.20 7,898 | 2,369 | 0.18 7,371 1,991 | 0.13 6,075 | 1,215 | 0.12 5,670 | 1,021

= 40 0.13 7,290 | 1,313 | 0.12 6,804 | 1,103 ] 0.13 6,075 | 1,094 | 0.12 5,670 919

=4 12 0.39 10,125 | 3,459 | 0.36 9,450 | 2,835 | 0.39 6,750 | 1,537 | 0.36 6,300 | 1,260

? 3 6 20 0.33 9,563 | 3,033 | 0.30 8,925 | 2,486 | 0.33 6,375 | 1,348 | 0.30 5950 | 1,105

= 30 0.27 7,800 | 2,028 | 0.25 7,280 | 1,572 | 0.27 6,000 | 1,200 | 0.25 5,600 | 1,008

% 50 0.10 6,480 | 1,400 | 0.09 6,048 | 11751 0.10 5,400 972 | 0.09 5,040 816

VIBISRARFFEAEILDEVREIMEIC OV TIBEL THHE T, 2 TORHIMTEIC DV TIFERAY O 2013-20 14K fcld Fifim—1—RAZCEL LS,

. | Cutting conditions shown are for work materials harder than hardened steel. For all work materials, please refer to the 2013-2014 product catalog or new product news.

71— ¥(DHUTMIWPLEFRDBEE DK FADED P T VWIHIDISE . VIAHEEFUHAFHEapDB80%FE T/INEL UL THERALTLEELY,

1 %(2)aeDFEIFapX3~EEZERICHEL TSV (T LFNIZTIBE . BmAR T/ \A MEstEUREL T IEE L,

y,. 3%(1) When performing cutting that is likely to result in chip clogging, such as rib processing, blind grooves, etc., the cutting depth setting should be reduced to 80%

g of the stated cutting depth ap.

%(2) Adjust by setting ae to (3 to 5) X (ap). When performing finishing processing, calculate the theoretical cusp height and set accordingly.

b [EE] osEs, NITERCAEDET. @IEI—5 MEERLTIREL, _ ‘

= = @ OEEYPIRERBYHIREOERZRIHDTY, REOIMICEMIAR. BH. ERERSICEDREZAE LTS,

1 QOEMOEEHNED FWMGFEIE. BEHEEDREZRF ULEERTTIFI TS,

~N [Note] @ Use the appropriate coolant for the work material and machining shape. ) " o " ‘ .

& (2 These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be adjusted according to the

7 machining shape, purpose and the machine type.

@ If the rpm of the machine is low, lower the feed rate also to put the rpm and feed rate in the same ratio.
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® SLD® 60HRCOINIT

Cutting of SLDH 60HRC
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*ﬂﬁu*ﬂ' Work material . SLD@ B60HRC RO.5
fEEFATER 100 : EPDBE2010-10-ATH (R0O.5 X & Funder neck 10mm)

{EAMRILS Holder: HSK-FB3 Z7—5 /I coolant: 77 JT1— Air Blow

n=10,000min" (vv=31.4m/min) v=800mm/min (£=0.04mm/t)

apXae=0.02mmx0.02mm

e, R NE0] EREEHERE! SEETHFYEYIBL | - =
This is amazing! Point 1: Wear condition is stable. No chipping even on high-hardness materials. =
EPDBE201 0'1 O'ATH Conventional ,
006 | -
IS
E
g eRm
2004 L Competitor |
3 —A
W
m 0.02 - ] =
9"12%[/73‘59*@35? FyEVIRE 3
=] br:r ’lﬁ‘g Chipping occurred d =)
S\aﬁwear condit%%fr?fhisel to EPDBE201 0-1 O-ATH %
outer perimeter ‘ ‘ =
0 ‘ ' ‘ 5
0 20 40 60 «
BIEIE cutting length(m)
® SUS420J2H 52HRCOIIL
Cutting of SUS420J2H) 52HRC
*‘&ﬁu*j Work material - SUS420\J2® 52HRC o 02mm f
ﬁmIE: Tool - EPDBE2010-10-ATH (RO.SXE—FUnder neck | Omm) ’ : g
{ERAMRILY Hoder: HSK-FB3 27—/ coolant: T77 70— AirBlow H EFINTE ‘E
n=16,000min"' (vv=50m/min) vr=1,000mm/min(-=0.03mm/t) Finishing surface g
apXae=0.02mmx0.02mm =
s g MVEIR] DIEVLV b d TRiEEZRE!! A 1°

Incline angle

jonJ)s Bupng

This is amazing! Point 2: High accuracy achieved due to low deflection.

Seale Wsjueydaw

~8 20 =
EE g
3: | MITHREZBSEXROESIC!! :
] % 15 Machining error amount to be machined is half that of conventional tools. =
HE g
85 10 2
0% 3
s
de g
B & X =}
= EPDBE2010-10-ATH ERER Conventional
NERUNABLEL. BE L
Periphery helix angle is strong, improving cutting performance. g
[1:3
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g BEIJEE Carbide end mill, Ball
o- ™ d n n [ - .
%ﬁ Iiﬁ‘y IND 'JJUT‘('WF" llIl'li DU1-330 Epoch Pencil Deep Ball Evolution AT Hcoating )
o B2a) mm) R b\ mES )| @ or r— [ATH
H B odobwa [Rooy 000
°
iR T %) oe5<Rza " 10005 6<D3Z50:87788%%
I - — . o 3<R ©+0.01%* 10<Ds :0~—0.008
FRERE TE# JUN-RVE BANGE  BRANGE  BEANEE ) N _ . (mm)
i = T e e e i
Py A
@ o ﬂﬁ— - :EDS ETRE 0o
T N .
f2 A BR NeckR ‘ 2 ‘
EPDBPE2: : i i =i s =i i ATH G o o o i e
> o R BBl e ) mm)\ - -~ ‘%EIJ\% o R BEL ol are| B8 R S|:e mm)\ - " ‘ﬁglj\/"f
A e A sepEmiERERE A= R Bom a8 leme 8 g o vnamieER e
~J Item Code De | gn| f2 L | Ds {' |Suggested Item Code De|gn|de| £ |dn| L |Ds {' |Suggested
v R | g (vt Fte | U |veral] Sk | Neck |t reaApe R W | e e Pt | e |Overal| Sk | Neck | reapre
) Dia. | Angle | Lengh | Length NeckDia| length | Dia. | shape |neclergh Dia. | Angle | Lengh | Length|NeckDia| length | Dia. | shape |necklngh
7 EPDBPE2002-1-04-ATH | @ L1 0182 1.35] 9,900  EPDBPE2006-4-09-ATH | @ | 4] 0683 50 A |1.35] 7,260
EPDBPE2002-1.5-04-ATH | @ 0 4ﬁ 10.189] 1.77/110,600  EPDBPE2006-6-09-ATH | @ | 6] |0.746] 50 A [1.35] 7,590
EPDBPE2002-2-04-ATH | @ T2 ] [019) 220/11,00  EPDBPE2006-8-09-ATH | @ 0978 0.809) 50 A [1.35] 7,810
EPDBPE2002-3-04-ATH | @ 3 10210 22913100  EPDBPE2006-10-09-ATH | @ 110 0872 50 A [1.35] 7,880
EPDBPE2002-2-09-ATH | @ 12 ] 0228 1.10{11,00  EPDBPE2006-12-09-ATH | @ 1 12] (0934 55 A [1.35] 8,530
EPDBPE2002-2.5-09-ATH | @ 0.9] 25  |0.244] 1.10/12,100  EPDBPE2006-15-09-ATH | @ 15 1.029) 55 A 11.35] 8,530
EPDBPE2002-3-09-ATH | @10.1 |0.2 3 10.15/0.260/ 50 | 4 | A |1.10]13100  EPDBPE2006-4-14-ATH | @ | 4] 0746 50 A |1.01] 7,260
EPDBPE2002-1-14-ATH | @ L1 0212 0.76] 9,900  EPDBPE2006-5-14-ATH | @ | 5] 0.79| 50 A 11.01] 7,590
1l EPDBPE2002-2-14-ATH | @ 1412 | |0260 0.76]11,100  EPDBPE2006-6-14-ATH |@0.3 | 0.6 1 4i0.4 0844 50| 4 | A |1.01] 7,590
T  EPDBPE2002-3-14-ATH | @ 3 10.309] 0.7613100  EPDBPE2006-8-14-ATH | @ L8] 0941 50 A 11.01] 7,810
;J EPDBPE2002-1-29-ATH | @ I 0.44] 9,900  EPDBPE2006-10-14-ATH | @ 110 | 1.039] 50 A [1.01] 7,880
i EPDBPE2002-2-29-ATH | @ 292 | |03 044/11,100  EPDBPE2006-20-14-ATH | @ 20 1528 60 A [1.01] 9470
| EPDBPE2002-3-29-ATH | @ 3 (.459 044/13,100  EPDBPE2006-6-29-ATH |@ | 6] 1137 50 A 10.69] 7,590
</ EPDBPE2003-2-04-ATH | @ 0 427 10294] 2.19]10,600  EPDBPE2006-8-29-ATH | @ 2978 1.340] 50 A 1069/ 7,810
3 EPDBPE2003-3-04-ATH | @ 045003 K] 025 10.308] 500 4] A 2.39/11,100  EPDBPE2006-12-29-ATH | @ 112 ] 1.745| 55 A 1069 8,530
EPDBPE2003-3-09-ATH |@ ™™ 0937 10.356] 1.20{11,100  EPDBPE2006-20-29-ATH | @ 20 2.556| 60 B 10.69] 9,470
EPDBPE2003-4-09-ATH | @ MK (.38 1.20{11,400  EPDBPE2008-4-04-ATH | @ | 4] 0819 50 A |2.64] 7,950
EPDBPE2004-2-04-ATH | @ 12 | 039 220| 8140  EPDBPE2008-6-04-ATH |@ 0 476 0.847) 50 A |264] 8,140
EPDBPE2004-3-04-ATH | @ | 3 | |0.408 244| 8140  EPDBPE2008-8-04-ATH |@ 8] 0875 50 A |264] 8,140
EPDBPE2004-4-04-ATH | @ 0.4 14 | 0422 244| 8140  EPDBPE2008-12-04-ATH | @ 12 0.931) 55 A 1264 8,580
EPDBPE2004-5-04-ATH | @ T15 | |043) 244| 8,460  EPDBPE2008-8-09-ATH @|0.4 | 0.8 | 8105 [1.006) 50| 4 | A |1.45] 8,140
EPDBPE2004-6-04-ATH | @ | 6 | |0450 244| 8,720  EPDBPE2008-12-09-ATH | @ 0912 | 1131] 55 A [1.45] 8,580
EPDBPE2004-8-04-ATH | @ 8 10478] 244| 9,220  EPDBPE2008-16-09-ATH | @ 16 1.267) 55 A |145) 8,890
7z [EPDBPE2004-2-09-ATH | @ |2 | 0423 1.25| 8,140  EPDBPE2008-16-29-ATH @ 29 |16 ] |2.340] 55 B 10.79] 8,890
12* EPDBPE2004-4-09-ATH | @ 02 04 109 | 4 | 03 10.486] 500 4| A 1.25| 8,140  EPDBPE2008-20-29-ATH | @ 120 2.746| 60 B 10.79] 9,440
55 EPDBPE2004-5-09-ATH (@™ |™" | ™| 5 | |0518] 1.25| 8,460  EPDBPE2009-4-04-ATH | @ | 4] 0.907 50 346 7,550
T EPDBPE2004-6-09-ATH | @ 6 10.549] 1.25| 8,720  EPDBPE2009-8-04-ATH | @ | 8] 10963 55 346 7,550
FA  EPDBPE2004-2-14-ATH | @ 12 | |0453 091] 8140  EPDBPE2009-12-04-ATH | @ 1 12 | 1.019] 55 346| 7,810
- EPDBPE2004-4-14-ATH | @ 1414 | |0551] 091] 8140  EPDBPE2009-16-04-ATH | @ 04510910 4£0 6 1075 60 4l A 346/ 9,350
&= EPDBPE2004-6-14-ATH | @ 6 10.649] 091) 8,720  EPDBPE2009-18-04-ATH @ ™™ ™| ™" 18 |~ |1.103] 65 3.46/10,900
@ EPDBPE2004-2-29-ATH | @ 12 | |0542] 059) 8,140  EPDBPE2009-20-04-ATH @ 1 20 | 1131 65 3.46/10,900
Lﬁﬁ EPDBPE2004-4-29-ATH | @ 294 | |0.45 059] 8140  EPDBPE2009-22-04-ATH @ | 22 | 1.159) 65 3.46110,900
7 EPDBPE2004-6-29-ATH | @ 6 0.947 059] 8720  EPDBPE2009-24-04-ATH @ 24 11871 70 3.46111,400
% EPDBPE2005-4-04-ATH | @ 0.4 14 | |05 249| 7,660  EPDBPE2010-6-04-ATH |@ | 6] 1.013] 50 509/ 5,720
£ EPDBPE2005-6-04-ATH | @ 16 10549] 249| 8100  EPDBPE2010-8-04-ATH |@ | 8] 1.081) 55 509 6,270
g EPDBPE2005-6-09-ATH | @10.25/0.5 | 6 ]0.35/0.648) 50 | 4 | A [1.30] 8100  EPDBPE2010-10-04-ATH @ 110 | 1.068) 55 509] 6,930
= [EPDBPE2005-8-09-ATH | @ 09,8 | |0.N0] 1.30] 8,100  EPDBPE2010-15-04-ATH | @ | 15 | 1.138] 60 509/ 17,260
:L EPDBPE2005-12-09-ATH | @ 12 (.836 1.30] 9,040  EPDBPE2010-20-04-ATH | @ 0.4] 20 | 1.208) 65 509] 8,800
< EPDBPE20054-2-04-ATH | @ 12 | (0543 1.80| 9,350  EPDBPE2010-25-04-ATH | @ | 25 | 1278] 70 509] 9,350
2 EPDBPE20054-4-04-ATH | @ L4 1 |057] 1.80| 9,350  EPDBPE2010-30-04-ATH | @ 1 30 | 1348 75 509] 9,610
- EPDBPE20054-5-04-ATH | @ 0270054 0.4 15 | 037 10.585] 500 4| A 1.80] 9,350  EPDBPE2010-50-04-ATH | @ 1 50 | 1621 95 5.09/11,100
[ EPDBPE20054-6-04-ATH |@ |~ | ™" ™" | 6 | |0.599| 1.80{10,300  EPDBPE2010-70-04-ATH | @ 70 1.906/115 5.09/12,500
5 EPDBPE20054-6.5-04-ATH | @ | 6.5/ |0.606] 1.80{10,300  EPDBPE2010-6-09-ATH | @ | 6] 1.103] 50 2.70| 5,720
; EPDBPE20054-7-04-ATH | @ 7 0,613 1.80{10,300  EPDBPE2010-10-09-ATH [@0.5 | 1 | 10 ]0.8 [1.229] 55| 6 | A |2.70] 6,930
7  EPDBPE2006-2-04-ATH | @ |2 | |059] 50 217| 7,000  EPDBPE2010-15-09-ATH | @ 115 | 1.386] 60 2.70| 17,260
EPDBPE2006-4-04-ATH | @ |4 | 0620 50 254| 7,260  EPDBPE2010-16-09-ATH | @ | 16 | 1418 60 2.70| 17,260
|~ EPDBPE2006-6-04-ATH |@® 1 6 | 0648 50 254 7590  EPDBPE2010-20-09-ATH | @ | 20 | 1543) 65 2.70| 8,800
S  EPDBPE2006-8-04-ATH |@10.3 [0.6 | 0.4 8 |0.4 0676 50 | 4 | A |254| 7,810  EPDBPE2010-25-09-ATH @ 09£ 1.700] 70 2.70| 9,350
- EPDBPE2006-10-04-ATH |® 110 | ]0.704] 50 254| 7,880  EPDBPE2010-30-09-ATH | @ 130 | 1867 75 2.70| 9,610
’.D EPDBPE2006-12-04-ATH | @ 12 | |0.732] 55 254| 8530  EPDBPE2010-35-09-ATH | @ 135] [2015] 80 2.70/10,200
£7  EPDBPE2006-15-04-ATH | @ 15 (.774] 55 254| 8530  EPDBPE2010-40-09-ATH | @ 140 | |2172 85 2.70/10,400
O  IEEEESTT. @  Stocked ltems. EPDBPE2010-50-09-ATH | @ (50| 2486 95 20(11,100
1BHTIE(£20 1 SEARRIE. HBBIRE DREERRLCHOFT. EPDBPE2010-60-09-ATH @ | 60 | |2800/105 270,11,800
Prices listed are as of April 2013,and are unit prices excluding consumption tax. EPDBPE2010-70-09-ATH [ ] 70 3,114 115 2,70 12,500
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BEIAZIR Neck shape A ER 12 BEIRZAK Neck shape C EEY
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Compound neck shape
———— - ————— N under-neck
EFZIK Neck shape B EAZR Neck shape D | —ETE | - _ am length
— >y Under Neck \ oo _ N Uner Neck raft angle TS O
7.__/ Vel - 7—/120 Interference
Without taper R R R Taper 20° i angle
SAEME MR, FSAEEERASYOITTlcE WEB LD
o e e e e, CADCAM'U'IT\G— F?-@/\fﬂﬁ’@:“ﬁ@%(ffé’bh
EPDBPE2: : =0 =ATH For e ffectve o ek engih and nereence ange feer 0 e product
35 size mm) ‘%m’J\E ~ & size mm) ‘?ﬁ“d\*
o I N PP P = = 4 e O N - P P = =] o [omiemleese s o
BRI ClRENE TR 08 e ok vesApE G BB (i e TR 8 e 2B e e
Item Code P DC Gnl f2| £ |dn| L |Ds Sutggles;ed Item Code R D_C Gnl f2| £ |dn| L |Ds {0 stig%esyed =
M| Mg [nerhes] Fute | Under | Overall| Shenk | Neck | Koo | ™ (\¥p)r|ce Ml | ek (Vterhe| Fiute | Under |Overall| Stank | Neck | g |®F =
Dia. | Angle | Lengh | Length NeckDia,| length | Dia. | shape |neccergh Dia. | Angle | lengh | Length |NeckDia| length | Dia. | shape |necklrgh =
EPDBPE2010-6-14-ATH |@ | 6] [1.194] 50 A |2.02| 5720  EPDBPE2020-12-09-ATH @ | 12| 2244 55 A | 424 6,380
EPDBPE2010-12-14-ATH | @ 12 1487 60 A |2.02| 6930  EPDBPE2020-16-09-ATH @ | 16] 2369 60 A | 424 6,600
EPDBPE2010-16-14-ATH | @ 16| [1.683] 60 A |2.02| 7260 EPDBPE2020-20-09-ATH @ | 20|  |24%| 65 A | 424 7,920
EPDBPE2010-20-14-ATH | @ 1 4A 1878] 65 A |2.02| 8800  EPDBPE2020-25-09-ATH | @ | 25| |2652] 65 A | 424 8800
EPDBPE2010-22-14-ATH | @ ez 197 70 A 12.02] 9,020  EPDBPE2020-30-09-ATH | @ 1 30| |2809] 70 A | 424) 9,680
EPDBPE2010-25-14-ATH | @ 25| [2123] 70 A |2.02| 9,350  EPDBPE2020-35-09-ATH @ 0.9] 35| |2966 75 A | 42412500
EPDBPE2010-50-14-ATH | @ 150 | [3345] 95 A 12.02/11,100  EPDBPE2020-40-09-ATH | @ | 40| [3123] 80 A | 424]13,200
EPDBPE2010-90-14-ATH | @ 0.5 |1 90 0.8 |5300/135| 6 | B |2.02/16,800 EPDBPE2020-50-09-ATH | @ | 50| [3438] 90 A | 424/14,500
EPDBPE2010-10-29-ATH | @ 110 [1872] 55 A |1.39] 6930  EPDBPE2020-60-09-ATH @ | 60| 13762100 A | 424/15200 o,
EPDBPE2010-15-29-ATH | @ 15| 2379 60 A [1.39] 7260  EPDBPE2020-70-09-ATH @ | 70|  |4066 110 A | 424[16100 =
EPDBPE2010-20-29-ATH | @ ZQA 2885 65 A |1.39]| 8800  EPDBPE2020-75-09-ATH @ 75 42231115 B | 424/16,800 §
EPDBPE2010-30-29-ATH | @ T80 3898 75 A |1.39] 9,610  EPDBPE2020-10-14-ATH | @ | 10|  |232] 55 A |33 6340 @
EPDBPE2010-40-29-ATH | @ 40| [4912] 85 B |1.39/10,400  EPDBPE2020-16-14-ATH @ (1 | 2 | 16]1.7]2619] 60| 6 | A | 333 6600 =
EPDBPE2010-50-29-ATH | @ 50 6000/ 130 C [1.3914200  EPDBPE2020-20-14-ATH @ 1 20|  |2814] 65 A 33 7920 =
EPDBPE2010-20-49-ATH | @ 49120 4232) 65 B |1.14/10,700  EPDBPE2020-22-14-ATH | @ 22| [2912] 65 A 1333 71920 =
EPDBPE2012-20-29-ATH | @ 06 1.2 ZQAH 3045) 65 6 A |1.79/10,700  EPDBPE2020-25-14-ATH | @ 1425 (3059 65 A 333 8800 <
EPDBPE2012-35-29-ATH (@ | " | ™ | ™™ 135 | " |4565 80 B 11.79/11,700  EPDBPE2020-30-14-ATH @ 130 13303 70 A | 333/11,400
EPDBPE2015-8-04-ATH |@ | 8] [1513] 55 A |7.07| 6990 EPDBPE2020-40-14-ATH | @ | 40| 13792 &0 A | 333/18,200
EPDBPE2015-10-04-ATH | @ 0 4£ 1541] 55 A |7.07| 7260 EPDBPE2020-50-14-ATH @ | 50| 4281 90 B | 333]14,500
EPDBPE2015-12-04-ATH | @ 12 [1.569) 55 A |7.07| 7260  EPDBPE2020-75-14-ATH | @ 75 5503|115 B | 333/16,800
EPDBPE2015-30-04-ATH | @ 30 1820 75 A |7.07]11,100  EPDBPE2020-12-29-ATH | @ | 12| |2964] 55 A | 248] 6,380
EPDBPE2015-10-09-ATH | @ 110 | |19 55 A |389| 7260 EPDBPE2020-15-29-ATH | @ 29£ 3267] 60 A | 248] 6,600
EPDBPE2015-15-09-ATH | @ 09175 1849] 60 A [389] 7,920  EPDBPE2020-20-29-ATH @ 20| (374 65 A | 248) 8800
EPDBPE2015-20-09-ATH | @ 120 2006 65 A |389| 8800 EPDBPE2020-41-29-ATH @ 4 60001 130 C | 24813700 2
EPDBPE2015-30-09-ATH | @ |0.75/1.5 30 |1.35[2320] 75| 6| A |3.89]11,100  EPDBPE2020-20-43-ATH @ 49| 20 5058 65 B | 216[12,100 &
EPDBPE2015-10-14-ATH | @ 110 [1.843] 55 A |2.98| 7260 EPDBPE2030-8-04-ATH |@ | 8] 2937 50 A 850 7920 &
EPDBPE2015-20-14-ATH | @ 120 | [2332 65 A |2.98| 8800  EPDBPE2030-16-04-ATH @ | 16|  |3048] 55 A 1252 8800 =
EPDBPE2015-30-14-ATH | @ 1430 ] [2820 75 A |2.98/11,100  EPDBPE2030-20-04-ATH | @ 1 20| |3104] 60 A [1252) 9350 &
EPDBPE2015-40-14-ATH | @ 140 | [3309] 85 A 12.98/11,900  EPDBPE2030-30-04-ATH @ 0.4 30 (3244 70 A [1252/10900
EPDBPE2015-50-14-ATH | @ 50 3798 95 A 12.98/12,500  EPDBPE2030-40-04-ATH | @ | 40| 13384 80 A 128212100 _=
EPDBPE2015-20-29-ATH | @ ZQA 3310 65 A 213] 9,680  EPDBPE2030-50-04-ATH | @ | 50| [3523] 90 A [12.52]14,000 %%
EPDBPE2015-46-29-ATH | @ ~ 146 6.000, 95 C 1213/12,400  EPDBPE2030-80-04-ATH | @ 80 3942120 A |1252/18,000 =%
EPDBPE2018-4-04-ATH |@ 4] [1764] 50 4.38| 8,260  EPDBPE2030-15-09-ATH | @ | 15|  [3263] 55 A |68 8800 5=
EPDBPE2018-8-04-ATH |@ | 81 [1819] 50 6.61| 8,260 EPDBPE2030-20-09-ATH | @ | 20  [3410] 60 A 6% 9350 2
EPDBPE2018-12-04-ATH | @ 12| [1875] 55 6.61| 8260 EPDBPE2030-30-09-ATH | @ 130 3724 70 A | 6.95/10,900
EPDBPE2018-16-04-ATH | @ 116 [1.931] 60 6.61| 8260 EPDBPE2030-35-09-ATH @ (1.5 | 3 | 35/ 25(3881 75| 6| A | 6.95/11,500 E
EPDBPE2018-20-04-ATH | @ 120 | [1.987] 65 6.61| 8260  EPDBPE2030-40-09-ATH | @ 0.9 40|  |4038] 80 A | 6%]12100 =
EPDBPE2018-24-04-ATH | @0.9 1.8 | 0.4 | 24 |1.6 |2043] 65| 6 | A |6.61) 9,440  EPDBPE2030-50-09-ATH @ | 50| 4382 90 B | 69514000
EPDBPE2018-28-04-ATH | @ 1 28| 2009 70 6.61/11,200  EPDBPE2030-60-09-ATH | @ | 60|  |4667 100 B | 69515400 =
EPDBPE2018-32-04-ATH | @ 132 [2154 70 6.61{11,200  EPDBPE2030-70-09-ATH | @ | 70| [4981]110 B | 6%5[17.800 =
EPDBPE2018-36-04-ATH | @ 136 [2210] 75 6.61(11,200  EPDBPE2030-90-09-ATH | @ 90 5,609/ 130 B | 6.95[20,200
EPDBPE2018-38-04-ATH | @ 138 [2238] 80 6.61/12,000  EPDBPE2030-30-14-ATH | @ | 30| [4204] 70 B | 536]10900
EPDBPE2018-40-04-ATH | @ 40 2.266) 80 6.61/12,000  EPDBPE2030-40-14-ATH | @ 14 | 40| 14693 80 B |53%/12100 S
EPDBPE2020-8-04-ATH |@ | 8] |2008 50 742| 6,110  EPDBPE2030-50-14-ATH | @ 150 |5182 90 B | 5314000 =
EPDBPE2020-12-04-ATH | @ | 12| [2.064] 55| 742| 6,380  EPDBPE2030-66-14-ATH | @ 66 6.000] 140 C | 53615,400
EPDBPE2020-16-04-ATH | @ 116 [2120] 60 7.42| 6,600 EPDBPE2030-30-29-ATH | @ 2.9 30 5.646 70 B | 388/12,700
EPDBPE2020-20-04-ATH | @ 0 2176| 65 7.42| 7,920 - S o
eroepez0z0-25-0iaTH @ | |2 | 042511 (228l 6] O | P [Tadl w00 @ cnen imCS »
EPDBPE2020-30-04-ATH | @ 30 2315 70 7.42| 9,680 , — N =
EPDBPE2020-40-04-ATH | @ 40| [odes] a0 AT st SOyt e st v 3
EPDBPE2020-80-04-ATH | @ 0 3013120 7.42/15,600

o



+0.015 for R4 to R5 types or types with under neck lengths of more than 80. +0.015 for all R6 types.
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EPDBPE2: : Fo o ke o brgth 0 ot o e
525 K size(mm) )
e T P PV =] o bosmami pese b o e T P PV =] o bosaami pese b o
BRI—F [ Fepae s velen ek omemiiiiae @R I— R Pouan B ers ne ana o bomewiges e o)
Item Code De|gn| 2| & |dn| L |Ds " |Suggested Item Code De|gn|fa| & |dn| L |Ds " |Suggested
R Wil | Neck [UnderNeck| Flute | Under |Overall| Shank | Neck | Apor reta(n¥p)nce R Wil | Neck |UnderNeck| Flute | Under | Overall| Sank | Neck | Appoe reta(lQa)nce
Dia. | Angle | Lengh |Length|NeckDia,| length | Dia. | shape |nedlngh Dia. | pngle | Lengh |LengthNeckDia| length | Dia. | shape |neccergh
71 EPDBPE2040-60-04-ATH | @ 04 | 60| | 4580 110 A |1802/17,600  EPDBPE2100-120-04-ATH| @ 0.4]120 11284 200| 12 | D |28.02] 45,600
L EPDBPE2040-100-04-ATH| @ 1100 6.146] 150 B |160223,700  EPDBPE2100-60-09-ATH | @ | 60| 1180 130] 12 | B [2245/29,400
;j EPDBPE2040-20-09-ATH | @ 1 20) |41 70 A |1245/10,600  EPDBPE2100-65-09-ATH | @ 09 | 65 18 11337135) 12 | B |22.45/ 30,200
5 EPDBPE2040-30-09-ATH | @ | 30) | 4851 80 A |1245/10,600  EPDBPE2100-75-09-ATH | @ 5 |10 75| 7 |MM651) 140) 12 | B |22.45[31,100
|  EPDBPE2040-35-09-ATH |@ | 35| 4708 85 A |1245/11,500  EPDBPE2100-86-09-ATH | @ 86 12000 200| 12 | C |22.45|45,600
:; EPDBPE2040-40-09-ATH | @ 2 |4 0.9 40 8 4865 90 8 B |1245/135500  EPDBPE2100-55-14-ATH | @ 14 | 55|  |11669)125] 12 | B |20.86|28,000
<, EPDBPE2040-50-03-ATH | @ | 50 6.180 100 B |1245/15,900  EPDBPE2100-120-14-ATH @ T (120 14846/ 200| 16 | D |20.86|51,900
EPDBPE2040-60-09-ATH | @ | 60 5441110 B |1245/17,400  EPDBPE2100-35-29-ATH | @ 29| 35 11582/ 105] 12 | B |19.3824,800
EPDBPE2040-120-09-ATH | @ 120 13191170 D |1245/36,200  EPDBPE2120-120-04-ATH| @ 0.4]120 13228/ 200| 14 | D |32.02|51,300
EPDBPE2040-45-14-ATH | @ 14 | 45| 6669 95 B |108614,000  EPDBPE2120-75-09-ATH | @ ogj 2 135251150 14 | D |26.45] 40,200
EPDBPE2040-80-14-ATH | @ 180 73791130 B |1086/21,800  EPDBPE2120-120-09-ATH| @ 6 |12 120 14939/ 200| 16 | D |26.45] 54,700
EPDBPE2040-25-29-ATH | @ 29| 25 6582 75 B | 938/10,600  EPDBPE2120-80-14-ATH | @ 14 | 80| [146%| 160| 16 | D |24.86]46,100
EPDBPE2050-100-04-ATH | @ 0.4100 61171150 B 20.02/235500  EPDBPE2120-106-14-ATH @ "~ 1106 16000 200| 16 | C |24.86|54,700
EPDBPE2050-30-09-ATH | @ | 30 6488 80 B |1445/15,900  EPDBPE2120-60-29-ATH | @ 29| 60 15710/ 140] 16 | D |23.38/42,000
EPDBPE2050-40-09-ATH | @ 40 6803 90 B |14.45/16,300 . famy o
o POPESLLEAT @, *%0] ,, [64110] , [ '8 [tass[t2.00 o e T
A EPDBPE2050-90-09-ATH |@| ™ 90 1313140 B |1445/22,600 - , —
£R  EPDBPE2OS0.60-14-ATH | @ (ol 6] (A0 [BIRBIINI00 Aoy ae oo o sotscos vt o o comamncn o
T  EPDBPE2050-74-14-ATH | @ T4 8000} 150 C [12:86]21,400
Pl EPDBPE2050-40-29-ATH | @ 29| 40 8000, 90 C |11.38/16,300
s EPDBPE2060-120-04-ATH @ 0.4]120 7368/ 200) 8 | D |22.02)37,500
i EPDBPE2060-30-09-ATH | @ | 30| |64 80| 8| B |1645/15,900
s EPDBPE2060-40-09-ATH |@ | 40 6740 90| 8 | B |1645/17,000
%  EPDBPE2060-45-09-ATH | @ | 45| | 6807 95| 8 | B |16.4518,300
40 EPDBPE2060-50-09-ATH | @ Ogﬂ 7084100 8 | B |16.45]18,600
F3 EPDBPE2060-60-09-ATH | @ 3|6 1 60/ 12 7368 110| 10 | B |16.45|26,400
+= EPDBPE2060-70-09-ATH | @ | 70 7682 120| 10 | B |16.45|28,000
<  EPDBPE2060-80-09-ATH | @ | 80 79%)| 130| 10 | B |16.45]29,600
= EPDBPE2060-120-09-ATH | @ 120 8231 200) 10 | D |16.45/39,000
< EPDBPE2060-50-14-ATH | @ 14 | 50/ 11711001 10 | B |1486/18,600
=  EPDBPE2060-96-14-ATH | @ "] 96|  |10.000/200] 10 | C |14.86]39,000
Z EPDBPE2060-30-29-ATH | @ 29| 30 7684 80| 10 | B |1338]17,500
—  EPDBPE2070-45-09-ATH | @ 09] 45 1834 95 18.45| 20,500
|  EPDBPE2070-60-14-ATH |@| 3.5 7 |1.4] 60| 14 | 908/ 110| 10 | B |16.6]22,900
7. EPDBPE2070-40-29-ATH | @ 29| 40 844 90 15.38] 19,800
; EPDBPE2080-120-04-ATH | @ 04]120 §.3401200| 10 | D |24.02]39,000
4 EPDBPE2080-50-09-ATH | @ | 50| |89/ 110] 10 | B |184522,400
EPDBPE2080-55-09-ATH | @ | 55| 8.1481115) 10 | B |1845/23,100
|~ EPDBPE2080-60-09-ATH | @ 0.9 | 60 8305/120) 10 | B |18.45/23,800
= EPDBPE2080-70-09-ATH | @ 4|8 TLT0] " 8619/130) 10 | B |18.45/25,200
,’Q EPDBPE2080-80-09-ATH | @ | 80/ 89341140 12 | B |1845/31,100
w  EPDBPE2080-120-09-ATH | @ 120 11190/200| 12 | D [18.45]42,000
© EPDBPE2080-50-14-ATH | @ 14 | 50/ 86201 110| 10 | B |16.86|22,400
EPDBPE2080-98-14-ATH | @ 1% 12000[200| 12 | C |16.86|42,000
EPDBPE2080-35-29-ATH | @ 29] 35 10000] 95/ 10 | C ]15.38]18,000
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High efficiency cuttiing condition High accuracy cuttiing condition
T o BEE AN BEE AN BEE AN BEE AN
Hardened Steels Hardened Steels Hardened Steels Hardened Steels
Work (45~55HRC) (55~65HRC) (45~55HRC) (55~65HRC)
TlAE D BB | ETFR| o | EEM (X08E| o | EES [E0RE o | BEH E0RE| . | BES |XDEE
R | wmildia. ;‘k’\*;ﬁ Underieckl  (mm) n Vi (mm) n vi (mm) n Vi (mm) n Vi
(mm) (mm)  [Neckangie | ) min-! mm/min min-! mm/min min-! mm/min min-! mm/min
1 0.011 | 26,000 416 | 0.010 | 26,000 364 | 0.008 | 26,000 291 | 0.007 | 26,000 255
0.4 1.5 0.006 | 26,000 416 | 0.005 | 26,000 364 | 0.004 | 26,000 291 | 0.004 | 26,000 255
: 2 0.004 | 20,800 266 | 0.004 | 20,800 233 | 0.003 | 20,800 186 | 0.002 | 20,800 163
3 0.002 | 13,200 147 | 0.002 | 13,200 132 | 0.002 | 13,200 103 | 0.002 | 13,200 92
2 0.005 | 20,800 266 | 0.004 | 20,800 233 | 0.003 | 20,800 186 | 0.003 | 20,800 163
0.9 2.5| 0.003 | 16,900 189 | 0.002 | 16,900 162 | 0.002 | 16,900 132 | 0.002 | 16,900 113
01 |02 3 0.003 | 13,200 147 | 0.002 | 13,200 132 | 0.002 | 13,200 103 | 0.002 | 13,200 92
1 0.013 | 26,000 416 | 0.012 | 26,000 364 | 0.009 | 26,000 291 | 0.008 | 26,000 255 =
1.4 2 0.005 | 20,800 266 | 0.005 | 20,800 233 | 0.004 | 20,800 186 | 0.004 | 20,800 163 @
3 0.003 | 13,200 147 | 0.003 | 13,200 132 | 0.003 | 13,200 103 | 0.002 | 13,200 92 S
1 0.014 | 26,000 416 | 0.013 | 26,000 364 | 0.010 | 26,000 291 | 0.009 | 26,000 255
2.9 2 0.006 | 20,800 266 | 0.005 | 20,800 233 | 0.004 | 20,800 186 | 0.004 | 20,800 163
3 0.004 | 13,200 147 | 0.004 | 13,200 132 | 0.003 | 13,200 103 | 0.003 | 13,200 92
0.4 2 0.016 | 26,000 624 | 0.015 | 26,000 546 | 0.012 | 26,000 437 | 0.011 | 26,000 382
0.15 | 0.3 . 3 0.008 | 20,800 399 | 0.007 | 20,800 349 | 0.005 | 20,800 279 | 0.005 | 20,800 244
: : 0.9 3 0.008 | 20,800 399 | 0.008 | 20,800 349 | 0.006 | 20,800 279 | 0.005 | 20,800 244
: 4 0.004 | 16,900 284 | 0.004 | 16,900 243 | 0.003 | 16,900 199 | 0.003 | 16,900 170
2 0.023 | 26,000 832 | 0.021 | 26,000 728 | 0.016 | 26,000 582 | 0.015 | 26,000 510
3 0.013 | 26,000 832 | 0.012 | 26,000 728 | 0.009 | 26,000 582 | 0.008 | 26,000 510
0.4 4 0.005 | 20,800 532 | 0.004 | 20,800 466 | 0.003 | 20,800 372 | 0.003 | 20,800 326
: 5 0.004 | 16,900 379 | 0.004 | 16,900 324 ] 0.003 | 16,900 265 | 0.002 | 16,900 227 -
6 0.003 | 13,200 266 | 0.002 | 13,200 239 | 0.002 | 13,200 186 | 0.002 | 13,200 167 =3
8 0.001 | 10,700 153 | 0.001 | 10,700 137 ] 0.001 | 10,700 107 | 0.001 | 10,700 96 =
2 0.025 | 26,000 832 | 0.023 | 26,000 728 | 0.018 | 26,000 582 | 0.016 | 26,000 510 =
02 0.4 0.9 4 0.006 | 20,800 532 | 0.005 | 20,800 466 | 0.004 | 20,800 372 | 0.004 | 20,800 326 e
: ' : 5 0.005 | 16,900 379 | 0.004 | 16,900 324 ] 0.003 | 16,900 265 | 0.003 | 16,900 227 =
6 0.003 | 13,200 266 | 0.003 | 13,200 239 | 0.003 | 13,200 186 | 0.002 | 13,200 167 =
2 0.027 | 26,000 832 | 0.025 | 26,000 728 | 0.019 | 26,000 582 | 0.017 | 26,000 510 =
1.4 4 0.007 | 20,800 532 | 0.006 | 20,800 466 | 0.005 | 20,800 372 | 0.004 | 20,800 326 a
6 0.004 | 13,200 266 | 0.004 | 13,200 239 | 0.003 | 13,200 186 | 0.003 | 13,200 167
2 0.029 | 26,000 832 | 0.027 | 26,000 728 | 0.021 | 26,000 582 | 0.019 | 26,000 510
2.9 4 0.007 | 20,800 532 | 0.007 | 20,800 466 | 0.005 | 20,800 372 | 0.005 | 20,800 326
6 0.005 | 13,200 266 | 0.004 | 13,200 239 | 0.004 | 13,200 186 | 0.004 | 13,200 167
0.4 4 0.017 | 26,000 | 1,040 | 0.016 | 26,000 910 | 0.012 | 26,000 728 | 0.011 | 26,000 637
. 6 0.013 | 16,900 608 | 0.012 | 16,900 547 | 0.007 | 16,900 426 | 0.006 | 16,900 383
0.25 | 0.5 6 0.014 | 16,900 608 | 0.013 | 16,900 547 | 0.008 | 16,900 426 | 0.007 | 16,900 383
0.9 8 0.007 | 16,900 414 | 0.006 | 16,900 355 | 0.006 | 16,900 290 | 0.005 | 16,900 249
12 0.003 | 14,560 357 | 0.003 | 14,560 306 | 0.003 | 14,560 286 | 0.002 | 14,560 245
2 0.033 | 26,000 | 1,123 | 0.030 | 26,000 983 | 0.022 | 26,000 786 | 0.020 | 26,000 688 =
4 0.024 | 26,000 | 1,123 | 0.022 | 26,000 983 | 0.016 | 26,000 786 | 0.014 | 26,000 688 =
0.27 10.54 | 0.4 5 0.020 | 26,000 | 1,040 | 0.019 | 26,000 832 | 0.012 | 26,000 728 | 0.011 | 26,000 582 @
: : : 6 0.016 | 16,900 676 | 0.015 | 16,900 629 | 0.009 | 16,900 473 | 0.008 | 16,900 440 =
6.5] 0.013 | 16,900 575 | 0.012 | 16,900 493 | 0.008 | 16,900 403 | 0.008 | 16,900 345 =
7 0.010 | 16,900 543 | 0.009 | 16,900 465 | 0.008 | 16,900 380 | 0.007 | 16,900 326 8
2 0.036 | 26,000 | 1,248 | 0.033 | 26,000 | 1,092 | 0.025 | 26,000 874 | 0.023 | 26,000 764
4 0.023 | 26,000 | 1,248 | 0.021 | 26,000 | 1,092 | 0.016 | 26,000 874 | 0.015 | 26,000 764 g
6 0.012 | 20,800 799 | 0.011 | 20,800 699 | 0.008 | 20,800 559 | 0.008 | 20,800 489 2
0.4 8 0.010 | 16,900 583 | 0.009 | 16,900 524 | 0.008 | 16,900 408 | 0.007 | 16,900 367
10 0.008 | 16,900 497 | 0.008 | 16,900 426 | 0.007 | 16,900 348 | 0.007 | 16,900 298
12 0.005 | 16,900 497 | 0.005 | 16,900 426 | 0.005 | 16,900 348 | 0.004 | 16,900 298 g8
15 0.003 | 14,560 367 | 0.003 | 14,560 311 ] 0.003 | 14,560 294 | 0.002 | 14,560 249 e
4 0.025 | 26,000 | 1,248 | 0.023 | 26,000 | 1,092 | 0.018 | 26,000 874 | 0.016 | 26,000 764
6 0.013 | 20,800 799 | 0.012 | 20,800 699 | 0.010 | 20,800 559 | 0.009 | 20,800 489 =
0.9 8 0.012 | 16,900 568 | 0.011 | 16,900 487 | 0.009 | 16,900 398 | 0.008 | 16,900 341 §-
: 10 0.010 | 16,900 497 | 0.009 | 16,900 426 | 0.008 | 16,900 348 | 0.008 | 16,900 298 5
0.3 |0.6 12 0.007 | 16,900 497 | 0.006 | 16,900 426 | 0.006 | 16,900 348 | 0.005 | 16,900 298 o
15 0.004 | 14,560 367 | 0.004 | 14,560 311 ] 0.003 | 14,560 294 | 0.003 | 14,560 249 §
4 0.027 | 26,000 | 1,248 | 0.025 | 26,000 | 1,092 | 0.019 | 26,000 874 | 0.017 | 26,000 764 =
5 0.019 | 22,580 | 1,015 | 0.017 | 20,320 822 | 0.013 | 22,580 711 | 0.012 | 20,320 iS5
1.4 6 0.014 | 20,800 799 | 0.013 | 20,800 699 | 0.011 | 20,800 559 | 0.010 | 20,800 489
: 8 0.013 | 16,900 568 | 0.012 | 16,900 487 | 0.010 | 16,900 398 | 0.009 | 16,900 341 )
10 0.010 | 16,900 497 | 0.010 | 16,900 426 | 0.009 | 16,900 348 | 0.008 | 16,900 298 ]
20 0.003 | 12,110 328 | 0.003 | 12,110 295 | 0.003 | 12,110 262 | 0.002 | 12,110 236 3
6 0.015 | 20,800 799 | 0.014 | 20,800 699 | 0.010 | 20,800 559 | 0.010 | 20,800 489
29 8 0.014 | 16,900 568 | 0.013 | 16,900 487 | 0.010 | 16,900 398 | 0.009 | 16,900 341
: 12 0.007 | 16,900 497 | 0.007 | 16,900 426 | 0.006 | 16,900 348 | 0.005 | 16,900 298
20 0.004 | 12,110 328 | 0.004 | 12,110 295 | 0.003 ] 12,110 262 | 0.003] 12,110 236
4 0.040 | 20,800 | 1,331 | 0.037 | 20,800 | 1,165 | 0.028 | 20,800 932 | 0.026 | 20,800 816 =
0.4 |08 0.4 6 0.029 | 20,800 | 1,331 | 0.027 | 20,800 | 1,165 | 0.021 | 20,800 932 | 0.019 | 20,800 816 =
: : : 8 0.015 | 16,640 852 | 0.014 | 16,640 745 | 0.010 | 16,640 596 | 0.010 | 16,640 522 3
12 0.012 | 13,520 606 | 0.011 3.520 519 | 0.010] 13,520 424 | 0.009 | 13,520 363
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Cutting conditions shown are for work materials harder than hardened steel. For all work materials, please refer to the 2013-2014 product catalog or new product news.
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g BEIIFEI Carbide end mill, Ball
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[::] B EEELHISRHFER Recommended cutting conditions f==ln|z{=I=5.y )|
.
i AL HIRA SRR
I High efficiency cuttiing condition High accuracy cuttiing condition
)|V w = AN fEE AN AN = AN
?ﬁﬁ]*?f Hardened Steels Hardened Steels Hardened Steels Hardened Steels
X Work (45~55HRC) (55~65HRC) (45~55HRC) (55~65HRC)
R—V¥E|SMEDc| BB | B TR ap ElERE [ EDRE ap ClERgy | EDERE ap ElERsy | EDEE ap [ElERE | EDERE
R | Mg, |7~/ CAUndernec]  oomy) n vi (mm) n vi (mm) n vi (mm) n vi
(mm) (mm)  Neckangle| ) min! mm/min min! mm/min min-! mm/min min-! mm/min
8 | 0.017 ] 16,640 852 | 0.016 | 16,640 745 | 0.012 | 16,640 596 | 0.011 6,640 522
0.9 12 | 0.013 | 13,520 606 | 0.012 | 13,520 519 | 0.011 3,520 424 | 0.010 | 13,520 363
0.4 0.8 16 | 0.012 | 13,520 530 | 0.011 3.520 454 | 0.010 | 13,520 37 0.009 | 13,520 318
29 16 | 0.013 | 13,520 530 | 0.012 | 13,520 454 | 0.011 3,520 37 0.010 | 13,520 318
= . 20 | 0.010 ] 12,110 413 | 0.010 [ 12,110 371 ] 0.010 | 12,110 330 | 0.009 | 12,110 297
X 4 | 0.041] 17,760 | 1,437 | 0.038 | 17,760 | 1,293 | 0.029 | 17,760 | 1,006 | 0.026 | 17,760 905
> 8 | 0.033] 17,760 | 1,437 | 0.030 | 17,760 | 1,293 | 0.023 | 17,760 | 1,006 | 0.021 7,760 905
5 12 | 0.024 ,540 746 | 0.022 ,540 67 0.020 540 522 | 0.019 540 470
D 0.45 | 09 | 0.4 16 | 0.016 ,540 746 | 0.014 ,540 67 0.013 540 522 | 0.012 540 470
7 . : : 18 | 0.012 ,540 746 | 0.011 ,540 67 0.010 540 522 | 0.009 540 470
20 | 0.010| 9,950 643 | 0.009 | 9,950 578 | 0.010 | 9,950 514 | 0.009 | 9,950 462
22 | 0.008 | 9,950 643 | 0.007 | 9,950 578 | 0.008 | 9,950 514 | 0.007 | 9,950 462
24 | 0.006 | 8,870 564 | 0.005| 8,870 479 | 0.006 | 8,870 451 | 0.005| 8,870 383
6 | 0.036 | 16,640 | 1,331 | 0.033 | 16,640 | 1,165 | 0.025 | 16,640 932 | 0.023 | 16,640 816
8 | 0.036 | 16,640 | 1,331 | 0.033 | 16,640 | 1,165 | 0.025 | 16,640 932 | 0.023 | 16,640 816
10 | 0.021 3,520 | 1,082 | 0.019 | 13,520 946 | 0.015 | 13,520 757 | 0.014 | 13,520 662
15 | 0.018 | 10,820 757 | 0.016 | 10,820 649 | 0.014 | 10,820 530 | 0.013 | 10,820 454
0.4 20 | 0.012 | 10,820 757 | 0.011 0,820 649 | 0.010 | 10,820 530 | 0.009 | 10,820 454
25 | 0.011 9,460 662 | 0.010 | 9,460 568 | 0.009 | 9,460 463 | 0.008 | 9,460 397
1l 30 | 0.010| 8,110 487 | 0.009 | 8,110 406 | 0.008 | 8,110 390 | 0.008 | 8,110 325
T 50 | 0.004 | 6,180 371 | 0.004| 6,180 309 | 0.004 | 6,180 297 | 0.004 | 6,180 247
Y 70 | 0.00 5,530 332 | 0.001 5,530 276 | 0.001 5,530 266 | 0.001 5,530 221
J] 6 | 0.04 6,640 | 1,331 | 0.038 | 16,640 | 1,165 | 0.029 | 16,640 932 | 0.026 | 16,640 816
a 10 | 0.023 | 13,520 | 1,082 | 0.021 3,520 946 | 0.016 | 13,520 757 | 0.015 | 13,520 662
| 15 | 0.018 | 10,820 757 | 0.017 | 10,820 649 | 0.016 | 10,820 530 | 0.014 | 10,820 454
E 16 | 0.018 | 10,820 757 | 0.017 | 10,820 649 | 0.016 | 10,820 530 | 0.014 | 10,820 454
3 20 | 0.013 ] 10,820 757 | 0.012 | 10,820 649 | 0.011 | 10,820 530 | 0.010 | 10,820 454
7 0.9 25 | 0.011 9,460 662 | 0.010| 9,460 568 | 0.010| 9,460 463 | 0.010 | 9,460 397
: 30 | 0.011 8,110 487 | 0.010| 8,110 406 | 0.010| 8,110 390 | 0.009| 8,110 325
35 | 0.007 | 6,760 406 | 0.006 | 6,760 338 | 0.007 | 6,760 325 | 0.006 | 6,760 270
40 | 0.006 | 6,500 390 | 0.005| 6,500 325 | 0.006 | 6,500 312 | 0.005 | 6,500 260
0.5 1 50 | 0.005| 6,180 371 | 0.004| 6,180 309 | 0.005| 6,180 297 | 0.004 | 6,180 247
60 | 0.003| 5,850 351 | 0.003 | 5,850 293 | 0.003 | 5,850 281 | 0.003 | 5,850 234
70 | 0.002 | 5,530 332 | 0.002 | 5,530 276 | 0.002 | 5,530 266 | 0.002 | 5,530 221
6 | 0.044 ] 16,640 | 1,331 | 0.041 | 16,640 | 1,165 | 0.031 6,640 932 | 0.029 | 16,640 816
12 | 0.026 | 13,520 | 1,082 | 0.024 | 13,520 946 | 0.022 | 13,520 757 | 0.020 | 13,520 662
16 | 0.021 0,820 757 | 0.020 | 10,820 649 | 0.018 | 10,820 530 | 0.017 | 10,820 454
i 1.4 20 | 0.014 | 10,820 757 | 0.013 | 10,820 649 | 0.013 | 10,820 530 | 0.012 | 10,820 454
R : 22 | 0.014 ] 10,820 757 | 0.013 | 10,820 649 | 0.012 | 10,820 530 | 0.011 0,820 454
EB 25 | 0.014| 9,460 662 | 0.013| 9,460 568 | 0.011 9,460 463 | 0.010 | 9,460 397
il 50 | 0.005| 6,180 371 | 0.005| 6,180 309 | 0.005| 6,180 297 | 0.005| 6,180 247
s 90 | 0.001 5,530 332 | 0.001 5,530 276 | 0.001 5,530 266 | 0.001 5,530 221
A 10 | 0.028 | 13,520 | 1,082 | 0.026 | 13,520 946 | 0.021 3.520 757 | 0.019 ] 13,520 662
- 15 | 0.023 | 10,820 757 | 0.022 | 10,820 649 | 0.020 | 10,820 530 | 0.018 | 10,820 454
3= 29 20 | 0.016 | 10,820 757 | 0.014 | 10,820 649 | 0.013 | 10,820 530 | 0.012 | 10,820 454
2B : 30 | 0.013] 8,110 487 | 0.012 | 8,110 406 | 0.012 | 8,110 390 | 0.011 8,110 325
ﬁ% 40 | 0.007 | 6,500 390 | 0.007 | 6,500 325 | 0.007 | 6,500 312 | 0.007 | 6,500 260
=R 50 | 0.006 | 6,180 371 | 0.005| 6,180 309 | 0.006 | 6,180 297 | 0.005| 6,180 247
7:JE 4.9 20 | 0.017 | 10,820 757 | 0.016 | 10,820 649 | 0.014 | 10,820 530 | 0.013 | 10,820 454
=] 0.6 12 | 2.9 20 | 0.017 | 10,820 757 | 0.016 | 10,820 649 | 0.014 | 10,820 530 | 0.013 | 10,820 454
£ . . . 35 | 0.009| 6,500 390 | 0.008 | 6,500 325 | 0.008 | 6,500 312 | 0.008 | 6,500 260
5 8 | 0.046 | 11,020 | 1,323 | 0.042 020 58 | 0.032 | 11,020 926 | 0.029 | 11,020 8
% 0.4 10 | 0.046 | 11,020 | 1,323 | 0.042 020 58 | 0.032 | 11,020 926 | 0.029 | 11,020 8
] : 12 | 0.046 | 11,020 | 1,323 | 0.042 ,020 58 | 0.032 | 11,020 926 | 0.029 | 11,020 811
?,, 30 | 0.016| 7,170 752 | 0.014] 7,170 645 | 0.013| 7,170 526 | 0.012] 7,170 452
> 10 | 0.052 | 11,020 | 1,323 | 0.048 | 11,020 | 1,158 | 0.036 | 11,020 926 | 0.034 | 11,020 811
z 0.9 15 | 0.029 | 8,820 | 1,058 | 0.027 | 8,820 926 | 0.022 | 8,820 741 | 0.020 | 8,820 648
: 20 | 0.026 | 7,170 752 | 0.024 | 7,170 645 | 0.021 7,170 526 | 0.019| 7,170 452
- 0.75 | 1.5 30 | 0.018| 7,170 752 | 0.017 | 7,170 645 | 0.016 | 7,170 526 | 0.014| 7,170 452
1 10 | 0.059 | 11,020 | 1,323 | 0.054 | 11,020 | 1,158 | 0.041 | 11,020 926 | 0.038 | 11,020 811
?f_ 20 | 0.029 | 7,170 752 | 0.027 | 7,170 645 | 0.025 | 7,170 526 | 0.023| 7,170 452
> 1.4 30 | 0.020| 7,170 752 | 0.018| 7,170 645 | 0.017 | 7,170 526 | 0.016| 7,170 452
5 40 | 0.010| 5,970 589 | 0.009 | 5,970 530 | 0.010 | 5,970 471 | 0.009 | 5,970 424
50 | 0.007 | 5,970 536 | 0.007 | 5,970 482 | 0.007 | 5,970 429 | 0.007 | 5,970 386
29 20 | 0.031 7,170 752 | 0.029 | 7,170 645 | 0.027 | 7,170 526 | 0.025| 7,170 452
k . 46 | 0.008 | 5,970 536 | 0.008 | 5,970 482 | 0.008 | 5,970 429 | 0.008 | 5,970 386
3 4 | 0.078] 9,230 | 1,329 | 0.072 | 9,230 | 1,163 | 0.055 | 9,230 930 | 0.050 | 9,230 814
~ 8 | 0.065| 9,230 | 1,329 | 0.060| 9,230 | 1,163 | 0.046 | 9,230 930 | 0.042 | 9,230 814
W 0.9 1.8 | 0.4 12 | 0.052 | 9,230 | 1,329 | 0.048 | 9,230 | 1,163 | 0.036 | 9,230 930 | 0.034 | 9,230 814
7/ 16 | 0.046 | 9,230 | 1,329 | 0.043 | 9,230 | 1,163 | 0.034 | 9,230 930 | 0.032 | 9,230 814
20 | 0.040 ] 6.000 756 | 0.037 | 6,000 648 | 0.033 | 6,000 529 | 0.030 | 6,000 454
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Cutting conditions shown are for work materials harder than hardened steel. For all work materials, please refer to the 2013-2014 product catalog or new product news.
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High efficiency cuttiing condition High accuracy cuttiing condition
I BEE AN BEE AN BEE AN BEEAN
Hardened Steels Hardened Steels Hardened Steels Hardened Steels
Work (45~55HRC) (55~65HRC) (45~55HRC) (55~65HRC)
R—IVE SEDc | BB | B R O | EDEE B | EDEE EEE |EORE| g, B | EDERE
R | minda. |7/¥A Under neck n Vi n Vi n Vi (mm) n Vi
(mm) (mm) |Neckangle| iy min-! mm/min min-! mm/min min-! mm/min min-! mm/min
24 | 0.034 | 6,000 756 | 0.032 | 6,000 648 | 0.029 | 6,000 529 | 0.027 | 6,000 454
28 | 0.029 | 6,000 756 | 0.026 | 6,000 648 | 0.024 | 6,000 529 | 0.022 | 6,000 454
09 | 18 | 04 32 | 0.023 | 6,000 756 | 0.022 | 6,000 648 | 0.020 | 6,000 529 | 0.019 | 6,000 454
: : : 36 | 0.018 | 6,000 756 | 0.017 | 6,000 648 | 0.016 | 6,000 529 .014 | 6,000 454
38 .013 | 5,200 655 | 0.012 | 5,200 562 .013 | 5,200 524 .012 | 5,200 450
40 .010 | 5,200 655 | 0.009 | 5,200 562 0] 5,200 524 .009 | 5.200 450 =
8 .098 | 9,880 | 1,58 0.090 | 9,880 | 1,383 8| 9,880 | 1,107 .063 | 9,880 968 @
12 | 0.059 | 9,880 | 1,58 0.054 | 9,880 | 1,383 9,880 | 1,107 .038 | 9,880 968 =
16 | 0.059 | 9,880 | 1,681 | 0.054 | 9,880 | 1,383 9,880 | 1,107 .038 | 9.880 968
0.4 20 | 0.039| 7,900 | 1,265 | 0.036 | 7,900 | 1,107 .028 | 7,900 886 .026 | 7,900 775
: 25 | 0.033| 6,420 899 | 0.030 | 6,420 77 .027 | 6,420 629 .025 | 6,420 540
30 | 0.026 | 6,420 899 | 0.024 | 6,420 77 .022 | 6,420 629 | 0.020 | 6,420 540
40 | 0.020 | 6,420 899 | 0.018 | 6,420 77 .017 | 6,420 629 | 0.016 | 6,420 540
80 | 0.003 | 4,000 480 | 0.002 | 4,000 400 | 0.003 | 4,000 384 | 0.002 | 4,000 320
12 | 0.065| 9,880 | 1,581 | 0.060 | 9,880 | 1,383 | 0.046 | 9,880 | 1,107 | 0.042 | 9,880 968
16 | 0.065 | 9,880 | 1,581 | 0.060 | 9,880 | 1,383 | 0.046 | 9,880 | 1,107 | 0.042 | 9,880 968
20 | 0.046 | 7,900 | 1,265 | 0.042 | 7,900 | 1,107 | 0.032 | 7,900 886 | 0.029 | 7,900 775
25 | 0.046 | 6,420 899 | 0.042 | 6,420 77 0.026 | 6,420 629 | 0.024 | 6,420 540
30 | 0.029 | 6,420 899 | 0.027 | 6,420 77 0.025 | 6,420 629 | 0.023 | 6,420 540 -
0.9 35 | 0.029 | 6,420 899 | 0.027 | 6,420 77 0.025 | 6,420 629 | 0.023 | 6,420 540 =
40 | 0.023 | 6,420 899 | 0.021 | 6,420 77 0.020 | 6,420 629 | 0.018 | 6,420 540 =
50 | 0.011 | 5,530 664 | 0.010 | 5,530 553 | 0.011 | 5,530 531 | 0.010 | 5,530 442 =
1 2 60 | 0.006 | 4,700 564 | 0.005| 4,700 470 | 0.006 | 4,700 451 | 0.005 | 4,700 376 2
70 | 0.003 | 4,000 480 | 0.003 | 4,000 400 | 0.003 | 4,000 384 | 0.003 | 4,000 320 =]
75 | 0.003 | 4,000 480 | 0.003 | 4,000 400 | 0.003 | 4,000 384 | 0.003 | 4,000 320 =
10 | 0.072 | 9,880 | 1,58 0.066 | 9,880 383 | 0.060 | 9,880 | 1,107 | 0.046 | 9,880 968 =
16 | 0.072 | 9,880 | 1,58 0.066 | 9,880 383 | 0.060 | 9,880 | 1,107 | 0.046 | 9,880 968 a
20 .049 | 7,900 | 1,265 | 0.045 | 7,900 07 | 0.042 | 7,900 886 | 0.038 | 7,900 775
22 .049 | 7,900 | 1,265 | 0.045 | 7,900 | 1,107 | 0.042 | 7,900 886 | 0.038 | 7,900 775
1.4 25 .040 | 6,420 899 | 0.037 | 6,420 771 ] 0.034 | 6,420 629 | 0.032 | 6,420 540
30 | 0.033 | 6,420 899 | 0.030 | 6,420 77 0.028 | 6,420 629 | 0.026 | 6,420 540
40 | 0.024 | 6,420 899 | 0.022 | 6,420 77 0.020 | 6,420 629 .019 | 6,420 540
50 | 0.012 | 5,530 664 | 0.011 | 5,530 553 | 0.012 | 5,530 531 .011 ] 5,530 442
75 | 0.004 | 4,000 480 | 0.004 | 4,000 400 | 0.004 | 4,000 384 .004 | 4,000 320
12 | 0.078 | 9,880 | 1,58 0.072 | 9,880 | 1,383 | 0.055 | 9,880 | 1,107 .060 | 9,880 968
29 15 | 0.078 | 9,880 | 1,58 0.072 | 9,880 | 1,383 | 0.055 | 9,880 | 1,107 .060 | 9,880 968
: 20 | 0.052 | 7,900 | 1,265 | 0.048 | 7,900 | 1,107 | 0.036 | 7,900 886 .034 | 7,900 775 =4
41 | 0.026 | 6,420 899 | 0.024 | 6,420 771 1 0.026 | 6,420 719 .024 | 6,420 617 5]
4.9 20 | 0.0567 ] 7,900 | 1,265 | 0.0562 | 7.900 107 | 0.040 | 7.900 886 | 0.037 | 7,900 775 3
8 | 0.208 | 8,270 | 1,984 192 | 8,270 736 | 0.146 | 8,270 389 | 0.134] 8,270 215 =
16 | 0.143 | 8,270 | 1,984 132 | 8,270 736 | 0.100 | 8,270 389 | 0.092 | 8,270 215 =
20 | 0.098 | 8,270 | 1,736 | 0.090 | 8,270 488 | 0.068 | 8,270 215 | 0.063 | 8,270 042 B
0.4 30 | 0.052 | 6,610 | 1,389 | 0.048 | 6,610 | 1,191 | 0.036 | 6,610 972 | 0.034| 6,610 834
40 | 0.039| 5,370 | 1,129 | 0.036 | 5,370 967 | 0.033 | 5,370 790 | 0.031 5,370 677 g
50 | 0.028 | 5,370 | 1,129 | 0.026 | 5,370 967 | 0.024 | 5,370 790 | 0.022 | 5,370 677 =
80 | 0.010 | 4,050 748 | 0.010 | 4,050 673 | 0.010 | 4,050 566 | 0.010 | 4,050 485
15 | 0.163 | 8,270 | 1,984 | 0.150 | 8,270 736 | 0.114 | 8,270 | 1,389 | 0.105| 8,270 | 1,215
20 | 0.111] 8,270 | 1,736 | 0.102 | 8,270 488 | 0.077 | 8,270 | 1,215 | 0.071 | 8,270 | 1,042 g3
30 | 0.059 | 6,610 | 1,389 | 0.054| 6,610 191 | 0.041 | 6.610 972 | 0.038| 6,610 834 g
15 | 3 35 | 0.052 | 6,610 | 1,389 | 0.048 | 6,610 | 1,191 | 0.039 | 6,610 972 | 0.036 | 6,610 834
0.9 40 | 0.046 | 5,370 | 1,129 | 0.042 | 5,370 967 | 0.039 | 5,370 790 | 0.036 | 5,370 677 =
50 | 0.033| 5,370 | 1,129 | 0.030 | 5,370 967 | 0.028 | 5,370 790 | 0.026 | 5,370 677 =
60 | 0.020 | 4,630 972 | 0.018 | 4,630 833 .017 | 4,630 680 | 0.016 | 4,630 583 =)
70 | 0.013 | 4,050 851 | 0.012 | 4,050 729 .013 | 4,050 566 | 0.012 | 4,050 485 2]
90 | 0.008 | 4,050 748 | 0.008 | 4,050 673 .008 | 4,050 566 | 0.008 | 4,050 485 s
30 | 0.065| 6,610 | 1,389 | 0.060 | 6,610 | 1,191 .046 | 6,610 972 | 0.042 | 6,610 834 £
1.4 40 | 0.049| 5,370 | 1,129 | 0.045| 5,370 967 .042 | 5,370 790 | 0.038 | 5,370 677
: 50 | 0.034| 5,370 | 1,129 | 0.032 | 5,370 967 .029 | 5,370 790 | 0.027 | 5,370 677
66 | 0.014| 4,050 748 | 0.013 | 4,050 673 .014 | 4,050 566 | 0.013 | 4,050 485 b
2.9 30 | 0.072 | 6,610 | 1,389 | 0.066 | 6.610 | 1,191 .060 | 6.610 972 | 0.046 | 6,610 834 =
0.4 60 | 0.04 5,000 920 | 0.04 5,000 870 .03 5,000 644 | 0.03 5,000 609 =]
. 100 .02 3,920 704 | 0.02 3,920 633 .02 3,920 563 | 0.02 3,920 506
20 .21 7,800 | 1,680 | 0.19 7,800 | 1,590 AilS) 7,800 | 1,176 | 0.13 7,800 | 1,113
30 7,800 | 1,520 | 0.14 7,800 | 1,430 .10 7,800 | 1,064 | 0.10 7,800 | 1,001
2 4 35 7,800 | 1,520 | 0.12 7,800 | 1,430 .09 7,800 | 1,064 | 0.08 7,800 | 1,001
0.9 40 6,200 | 1,140 | 0.08 6,200 | 1,080 .06 6,200 798 | 0.06 6,200 756 =
50 5,000 920 | 0.07 5,000 870 .06 5,000 644 | 0.06 5,000 609 =
60 5,000 920 | 0.04 5,000 870 .04 5,000 644 | 0.04 5,000 609 o
120 3.920 704 | 0.02 3.920 633 .02 3.920 563 | 0.02 3.920 506

[ﬁf%] CHERICHIOTIE. 62R—YDR TFOEBEEEFRESRUTLZE, [Note] Upon usage, please refer to comments and notes below table on page 62.
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Fictt ] Y[/l 7R—)U ) Carbide end mill, Ball

IRYIRIINFA=T =V IIRVIL=/32 epoch penci Deep Bal Evoition AT Hcoating)
. %ﬁtﬂﬁ“%{#ﬁ Recommended cutting conditions

i
%
a8
il
L
M
i
|
L
b3

= HERUIHISR G _ EREVHIRE
High efficiency cuttiing condition High accuracy cuttiing condition
A BEE AN fEE AN fEE AN BEE AN
Hardened Steels Hardened Steels Hardened Steels Hardened Steels
Work (45~55HRC) (55~65HRC) (45~55HRC) (55~65HRC)
R=JL¥E| S4ZDc 2 EMR [ClERd | EDEE [ClERg | EDEE E#EE | EDEE E#E | EDRE
R | wildia. Z‘k’\*;ﬁ Under neck (n"i'r% n Vi (n?r%) n vi (rﬁr%) n vi (rﬁr%) n vi
(mm) (mm) eckangie (mm) min-! mm/min min-’! mm/min min-! mm/min min! mm/min
14 45 | 0.08 | 5,000 920 | 0.07 | 5,000 870 | 0.07 | 5,000 644 | 0.06 | 5,000 609
2 4 . 80 | 0.04 | 3,920 704 | 0.04 | 3,920 633 | 0.03 | 3,920 493 | 0.03 | 3,920 443
2.9 25| 0.16 | 7800 1520 | 0.15| 7,800 |1.430 | 0.11 | 7.800 [ 1.064 | 0.11 | 7.800 | 1.001
_ 0.4 | 100 | 0.04 | 2,540 479 | 0.03 | 2,540 431 0.03 | 2,540 335 | 0.03 | 2,540 302
A 30 0.22 | 6,200 | 1,260 0.20 | 6,200 | 1,190 0.15 | 6,200 882 0.14 | 6,200 833
1 0.9 40 ) 0.16 | 6,200 | 1,260 | 0.15 | 6,200 | 1,190 | 0.11 6,200 882 | 0.11 6,200 833
; 25 5 : 60 | 0.10 | 4,000 770 | 0.09 | 4,000 720 | 0.08 | 4,000 539 | 0.08 | 4,000 504
o : 90 | 0.06 | 2,540 479 | 0.05 | 2,540 431 0.04 | 2,540 335 | 0.04 | 2540 302
= 1.4 60 [ 0.11 4,000 770 | 0.10 | 4,000 720 | 0.09 | 4,000 539 | 0.08 | 4,000 504
. 74 | 0.10 | 4,000 770 | 0.10 | 4,000 720 | 0.09 | 4,000 539 | 0.08 | 4,000 504
2.9 40 | 0.20 | 6,200 | 1,260 | 0.18 | 6,200 | 1,190 | 0.14 | 6.200 882 | 0.13 | 6.200 833
04 | 120 0.04 2,900 522 0.04 2,900 469 0.03 | 2,900 365 0.03 | 2,900 328
30| 029 | 5,200 [1,170 | 0.27 | 5,200 | 1,110 | 0.20 | 5,200 819 | 0.19 | 5,200 777
40 | 0.26 | 5,200 | 1,050 | 0.24 | 5,200 990 | 0.18 | 5,200 735 | 0.17 | 5,200 693
45 | 0.24 | 5,200 | 1,050 | 0.22 | 5,200 990 | 0.17 | 5,200 735 | 0.16 | 5,200 693
0.9 50 | 0.21 5,200 | 1,050 | 0.19 | 5,200 990 | 0.15 | 5,200 735 | 0.13 | 5,200 693
3 6 : 60 [ 0.14 | 4,100 780 | 0.13 | 4,100 740 | 0.10 | 4,100 | 546 | 0.09 | 4,100 | 518
70 0.12 3,400 650 0.11 3.400 610 0.10 | 3,400 455 0.09 | 3,400 427
80| 0.09 | 3,400 650 | 0.08 | 3,400 610 | 0.08 | 3,400 455 | 0.07 | 3,400 427
m 120 | 0.05 | 2,640 475 | 0.04 | 2,640 427 | 0.04 | 2,640 333 | 0.04 | 2,640 299
;IJ: 14 50 | 0.23 | 5,200 | 1,050 | 0.21 5,200 990 | 0.16 | 5,200 735 | 0.15 | 5,200 693
0 . 96 | 0.1 2,900 522 | 0.10 | 2,900 469 | 0.09 | 2,900 365 | 0.09 | 2,900 328
2 2.9 30| 035 5,200 [1.170 | 0.32 | 5,200 | 1.110 | 0.25 | 5,200 819 | 0.23 | 5,200 777
[ 0.9 45 0.24 | 5,200 | 1,060 | 0.22 | 5,200 990 | 0.17 | 5,200 735 | 0.16 | 5,200 693
5 3:5 7 1.4 60 | 0.23 | 4,100 780 | 0.21 4,100 740 | 0.16 | 4,100 546 | 0.15 | 4,100 518
3 2.9 40 0.33 5,200 | 1,050 0.30 | 5,200 990 0.23 | 5,200 735 0.21 5,200 693
v 04 | 120 | 0.1 2,400 453 | 0.10 | 2,400 407 | 0.09 | 2,400 317 | 0.09 | 2,400 285
50 | 0.33 | 3,900 850 | 0.30 | 3,900 810 | 0.23 | 3,900 595 | 0.21 3,900 567
55 | 0.31 3,900 850 | 0.28 | 3,900 810 | 0.21 3,900 595 | 0.20 | 3,900 567
0.9 60 | 0.28 | 3,900 850 | 0.26 | 3,900 810 | 0.20 | 3,900 595 | 0.18 | 3,900 567
4 8 : 70 | 0.21 3,900 850 | 0.20 | 3,900 810 | 0.15 | 3,900 595 | 0.14 | 3,900 567
80 | 0.16 | 3,020 622 | 0.15 | 3,020 559 | 0.11 3,020 435 | 0.11 3.020 391
120 | 0.12 | 2,400 453 | 0.11 2,400 407 | 0.11 2,400 317 | 0.10 | 2,400 285
1.4 50 | 0.36 | 3,900 850 | 0.33 | 3,900 810 | 0.25 | 3,900 595 | 0.23 | 3,900 567
. 98 | 0.16 | 2,400 453 | 0.15 | 2,400 407 | 0.14 | 2,400 317 | 0.13 | 2,400 285
2.9 35| 0.46 | 3,900 850 | 0.42 | 3,900 810 | 0.32 | 3,900 595 | 0.29 | 3,900 567
2 04 | 120 | 0.16 1,950 438 | 0.15 1,950 394 | 0.14 | 1,950 307 | 0.13 | 1,950 276
17@ 60 | 0.46 | 3,100 750 | 0.42 | 3,100 710 | 0.32 | 3,100 525 | 0.29 | 3,100 497
oo 0.9 65| 0.39 | 3,100 750 | 0.36 | 3,100 710 | 0.27 | 3,100 525 | 0.25 | 3,100 497
yill| 5 10 : 75| 033 | 3,100 750 | 0.30 | 3,100 710 | 0.23 | 3,100 525 | 0.21 3,100 497
T 86 | 0.26 | 2,400 563 | 0.24 | 2,400 506 | 0.18 | 2,400 394 | 0.17 | 2,400 354
H 1.4 55 | 0.52 | 3,100 750 | 0.48 | 3,100 710 | 0.36 | 3,100 525 | 0.34 | 3,100 497
i 120 | 0.18 1,950 438 | 0.16 | 1,950 394 | 0.15 | 1,950 307 | 0.14 | 1,950 276
2.9 35| 059 | 3310 834 | 0.54 | 3.310 750 | 0.41 3.310 584 | 0.38 | 3.310 525
04 | 120 | 0.25 1,630 438 | 0.23 1,630 394 | 0.17 | 1,630 307 | 0.16 | 1,630 276
0.9 75| 0.47 | 2,490 729 | 0.43 | 2,490 656 | 0.33 | 2,490 510 | 0.30 | 2,490 459
6 12 : 120 | 0.26 | 1,630 438 | 0.24 1,630 3941 0.18 | 1,630 307 | 0.17 | 1,630 276
14 80 | 0.51 2,490 729 | 0.47 | 2,490 656 | 0.36 | 2,490 510 | 0.33 | 2,490 459
. 106 | 0.29 1,630 438 | 0.27 1,630 394 | 0.20 | 1,630 307 | 0.19 | 1,630 276
2.9 60 ] 0.59 ] 2490 729 | 0.54 ] 2,490 656 | 0.41 2,490 510 | 0.38 | 2.490 459

PIBISRHERISFEANTSIOBEVREIMECOVWTBEL CTHDFT I, 2 TOREIMBICONTIFEMmAFTI2013-2014F eld #Em—1—AZCERIEE L.

Cutting conditions shown are for work materials harder than hardened steel. For all work materials, please refer to the 2013-2014 product catalog or new product news.

U TMIPIEE DBEE, 10 < FHDEDPTVEIHIDBE. tHAHBEGTHAHBapD80%FE TIE < LTHEALTLIZE L,
»*When performing cutting that is likely to result in chip clogging, such as rib processing, blind grooves, etc., the cutting depth setting should be reduced to 80%
of the stated cutting depth ap.

[EES] OmE, NIPRICADET, BYEI—Y MEERLT EAL,
QT DEEHRAREIMEHOERERI BOTY. FEOMICRITIVR. B8, EREHSICS0REERELT RV,
OEMOLEIRHNED FVEEIE. BEMEEDFEEZR ULERT I TS,

[Note] (D Use the appropriate coolant for the work material and machining shape.
(2 These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be adjusted according to the
machining shape, purpose and the machine type.
@ If the rpm of the machine is low, lower the feed rate also to put the rpm and feed rate in the same ratio.

Qe 2AU7T  QVlaMI—L W=\ BHS e R

(=2
N



W tIHEIZSH  Field Data
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Enables processing with less chipping.

® SUS420J20 52HRC OilT
Cutting for SUS420J2H) 52HRC

HEIEF work material - SUS420J20)(52HRC)
ﬁﬁﬁlﬁ Tool : EPDBPE2020-12-04-ATH (R 1.0X E-FUnder neck 1 2mMm XEF‘-/ (Neck taper O.4°)
I—SB coolant: DI wet n=9,880min" (ve=62m/min)

vi=1,58Tmm/min  (£=0.08mm/t) apXae=0.059mmx0.059mm
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10mm —
S
EPDBPE2020-12-04-ATH Conventional =
NEcA - 0.5°
Incline angle
(%)
=
on =
Fuk>E68< 1UTIITH. (R 2
EHEDIES DI DL SEREBICAE TV IR 5
Minimal wear variation comventonal ool Shoved majer ohipping. =
and no chipping 3
2UTHNEIE (NIRRT 1 B5R) O TEEFEIRAE 1UT A (IR 305) D TEEFEIRE
Tool wear condition after cutting 2 ribs (processing time: 1 hour) Tool wear condition after cutting 1 rib (processing time: 30 minutes)
W A — N\ P — -~ 3 Ea g
NYIRSTFTCEEVIRBIHABEWARBTIIITET !
Backdraft enables processing with less vibrations. g
® SUS420J26 52HRC OHIT £
Cutting for SUS420J2(H) 52HRC g
T3z ac =l BN |[MIDRE| EEH | EDFEE | ap ae DK _Z
Process Tool Un?s,]w)eck Cuttirrﬁzn?epth (min-") (mm/min) | (mm/min) | (mm/min) Remai?m?na;mount %‘Z
@ ¥ Rouging EPDBPE2010-10-04-ATH 10 10 24,000 910 0.01 | 0.09 0.01 gi——:
@ LT semivinishing | EPDBPE2010-10-04-ATH 10 10 |10000| 200 |001|009| 001
O 11 _EIF Finishing EPDBE2010-10-ATH 10 10 10,000 200 0.01 0 =
JEEWE Bottom width - 1.2mm O e : ?,,
DTSR E cutting depth - 10mm, §
B)BLA Incline angle © 1° =
s
=1
g.
EDBOREEES Slegime s
ame EEUEBOLEL -
- WLEVUZBOMT =

Stop rib slotting with minimal

Rz:0.81um, Ra75:0.12um| chattering vibrations
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g BEIJEE Carbide end mill, Ball
ol - - - [ n .

%ﬁ Im“J'JT‘f'jﬂ'\',lIII'F'JJ—‘JEJ ’ \_I' Epoch Deep Ball Evolution Hard /AWHcaatmgj

N B ) 2y wm) R S ort S (ATH Ty
H ERviuddd ERomy FRONBE -
° g Miniature
i = R ] oo
I EEE  IR® JU\OR BANE BANE  BANE R o ()
,b =] 45~55HRC  55~65HRC  65~72HRC
bS]

BR NeckR

21 A

R
$ | i
2 Flutes s / ~L | ]
HNENYIF—IC:05~3— £
Back taper on peripheral edge 22 L

:Jf EPD B EH 2_ L _ - ':“__:':'.__, .__ -(SG)-ATH See p. 48 EPBT Strong for tools with R over than 1.5.
?\; & Size(mm) )|\ < & Size(mm) EB)|\&
7 BEI—F BB e@ndaTR DR | 2L sy T 6 REI—R B emenoaTRy] DR | 2L b i O
Iltem Code Sol R | Mil |Underhesk| Flute | Overall | Shank | socice Item Code Sok| R | Ml |UnerNect| Flute | Overall | Shank | roioms

Dia. | Length | Length | Length | Dia. (¥) Dia. | Length | Length | Length | Dia. (¥)
EPDBEH2001-0.2-ATH | @ 0.2 15,200 EPDBEH2006-1-ATH |@ 1 6,280
EPDBEH2001-0.3-ATH |@| 0.05| 0.1 | 0.3 | 0.08| 45 4 {15,600 EPDBEH2006-1.5-ATH | @ 1.5 5,590
EPDBEH2001-0.5-ATH | @ 0.5 16,900 EPDBEH2006-2-ATH |@ 2 5,590
EPDBEH2002-0.5-ATH | @ 0.5 10,900 EPDBEH2006-2.5-ATH | @ 2.5 5,720
EPDBEH2002-0.75-ATH | @ 0.75 10,900 EPDBEH2006-3-ATH | @ 3 5,720
i EPDBEH2002-1-ATH |@ 1 10,900 EPDBEH2006-3.5-ATH | @ 35 5,980
5 EPDBEH2002-1.25-ATH | @ o1 | 02 1.25 0151 50 s 11,800 EPDBEH2006-4-ATH | @ 4 5,980
i) EPDBEH2002-1.5-ATH |@| T1s | 11,800 EPDBEH2006-4.5-ATH | @ 03 | 06 45 04 | 50 A 5,980
-IL EPDBEH2002-2-ATH |@ 2 13,000 EPDBEH2006-5-ATH (@] ’ 5 ' 5,980
s, EPDBEH2002-2.5-ATH |@ 2.5 14,200 EPDBEH2006-5.5-ATH | @ 5.5 5,980
3 EPDBEH2002-3-ATH | @ 3 15,200 EPDBEH2006-6-ATH | @ 6 5,980
EPDBEH2003-0.5-ATH | @ 0.5 10,700 EPDBEH2006-7-ATH | @ 7 6,760
EPDBEH2003-0.75-ATH | @ 0.75 10,700 EPDBEH2006-8-ATH | @ 8 7,930
EPDBEH2003-1-ATH |@ 1 10,700 EPDBEH2006-9-ATH | @ 9 8,450
EPDBEH2003-1.25-ATH | @ 1.25 11,400 EPDBEH2006-10-ATH | @ 10 8,060
EPDBEH2003-1.5-ATH |@ 015! 03 1.5 025! 50 s 11,400 EPDBEH2006-12-ATH | @ 12 9,100
EPDBEH2003-2-ATH e T2 ’ 11,400 EPDBEH2007-2-ATH |@ 2 5,590
EPDBEH2003-2.5-ATH |@ 2.5 11,800 EPDBEH2007-4-ATH |@ 035 0.7 4 045! 50 A 5,980
‘ﬁg‘ EPDBEH2003-3-ATH o 3 11,800 EPDBEH2007-6-ATH |(@®| ’ 6 ' 5,980
'lEkB EPDBEH2003-3.5-ATH | @ 35 11,800 EPDBEH2007-8-ATH |@ 8 5,980
71 EPDBEH2003-4-ATH [ ) 4 12,000 EPDBEH2008-1-ATH |@ 1 5,590
}:5% EPDBEH2004-0.75-ATH | @ 0.75 7,280 EPDBEH2008-1.5-ATH | @ 1.5 5,590
EPDBEH2004-1-ATH o 1 7,280 EPDBEH2008-2-ATH |@ 2 5,590
iél; EPDBEH2004-1.5-ATH |@ 1.5 7,410 EPDBEH2008-4-ATH |@ 4 5,980
;ég EPDBEH2004-2-ATH o 2 7,670 EPDBEH2008-5-ATH (@[04 | 08| 5 |05 | 50 4 | 5,980
% EPDBEH2004-25-ATH |@ 02 | 04125 03 | sp | 4 | 7930  EPDBEH2008-6-ATH |@ 6 5,980
7:JE EPDBEH2004-3-ATH |@| 3 ’ 8,450  EPDBEH2008-8-ATH (@ 8 5,980
= EPDBEH2004-3.5-ATH | @ 35 9,00  EPDBEH2008-10-ATH (@ 10 7,930
3 EPDBEH2004-4-ATH |@ 4 9,00 EPDBEH2008-12-ATH (@ 12 9,750
= EPDBEH2004-4.5-ATH |®@ 45 9,620 EPDBEH2009-2-ATH (@ 2 5,590
% EPDBEH2004-5-ATH |@ 5 9,620 EPDBEH2009-4-ATH |@| 045 09| 4 | 0.6 | 50 4 | 5,980
g EPDBEH2005-1-ATH | @ 1 7,280  EPDBEH2009-6-ATH |@ 6 5,980
EPDBEH2005-1.5-ATH | @ 1.5 7,280  EPDBEH2009-8-ATH |@ 8 5,980
-1 EPDBEH2005-2-ATH |@ 2 7,280  EPDBEH2010-2-ATH |@ 2 4,680
71_ EPDBEH2005-2.5-ATH | @ 2.5 7,280  EPDBEH2010-3-ATH |@ 3 4,680
; EPDBEH2005-3-ATH o 3 7,280 EPDBEH2010-4-ATH |@ 4 5,330
4 EPDBEH2005-4-ATH @® 025 054 0.35| 50 4 | 7,280 EPDBEH2010-5-ATH | @ 5 5,330
EPDBEH2005-5-ATH [ ] 5 7,410 EPDBEH2010-6-ATH |@®| 05 | 1 6 |08 | 50 4 | 5,720
I EPDBEH2005-5.5-ATH | @ 55 7,670 EPDBEH2010-7-ATH |@ 7 5,720
3 EPDBEH2005-6-ATH [ ] 6 7,670 EPDBEH2010-8-ATH |@ 8 5,720
’; EPDBEH2005-7-ATH [ ] 7 9,100 EPDBEH2010-9-ATH |@ 9 5,720
/47 EPDBEH2005-8-ATH [ ) 8 9,100 EPDBEH2010-10-ATH | @ 10 5,720
@ IREEBRTI . @ : Stocked items. 1BEMHE320 1 SEABRE HBRIREDEEZERTLTHDET

Prices listed are as of April 2013,and are unit prices excluding consumption tax.
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[Note] R
If the workpiece has draft angle, the interference length will be longer than

- - - - - - - - the under-neck length.Please refer to the effective under-neck length for Draft angle
the various draft angles.

In addition, the angle at which the tool will interfere with the workpiece is

shown as the "interference angle 6«", and should also be referred to.

EEM
BTR

The effective
under-neck
length

- TR O
Interference
angle

()
[ —
=
—]
—
(7]
-
[=%)
=
D
=N
[=°)
—
D
QD
(7]
(==
=
—3
o
(72
(5

Under Neck Length

REWE R, FSREFERNYOITEcd WEB LD

P ", CADCAMHYIR— hF—#)Cy I TTHERLEE L,
EPDBEHZ A e BB R '(SG) 'ATH Cotaiog of o the CADCAM Supson Data Fack on o wsbsre. 1 Prodvet £
[1-]
A Size(mm) FEIG5 X & Size(mm) EE\E S
BEI—K R emenoaTR] DR | 2L s T 6 BEI—K R e noaTR] R | 2RL oo T 6
ltem Code So| R | Ml |Underlleck| Flute | Overall | Shank | o oice Item Code So R | Ml |Underleck| Flute | Overall | Shank | resaies
Dia. | Length | Length | Length | Dia. (¥) Dia. | Length | Length | Length | Dia. (¥)
EPDBEH2010-12-ATH | @ 12 55 4 | 5720  EPDBEH2016-8-ATH o 8 50 7,800
EPDBEH2010-13-ATH | @ 13 55 4 | 6,760  EPDBEH2016-12-ATH o 08 | 156 12 14 55 A 7,800
EPDBEH2010-14-ATH | @ 14 55 4 | 6,760  EPDBEH2016-16-ATH o ' 16 ' 55 7,800
EPDBEH2010-16-ATH | @ 16 55 4 | 7930  EPDBEH2016-20-ATH o 20 60 7,800
EPDBEH2010-18-ATH | @ 18 60 4 | 7930  EPDBEH2018-8-ATH (] 8 50 6,760
EPDBEH2010-20-ATH |@| 0.5 | 1 20 | 0.8 | 60 4 | 9620  EPDBEH2018-12-ATH (] 09 | 18 12 16 55 A 6,760 »
EPDBEH2010-2-S6-ATH | @ 2 50 6 | 7020 EPDBEH2018-16-ATH 0 ’ 16 ’ 55 6,760 £
EPDBEH2010-3-S6-ATH | @ 3 50 6 | 7,020 EPDBEH2018-20-ATH [ 20 60 6,760 §
EPDBEH2010-6-S6-ATH | @ 6 50 6 | 8580  EPDBEH2020-3-ATH [ 3 50 4 ] 4680 &=
EPDBEH2010-8-S6-ATH | @ 8 50 6 | 8580  EPDBEH2020-4-ATH o 4 50 4| 4680 =
EPDBEH2010-10-S6-ATH| @ 10 50 6 | 8580  EPDBEH2020-6-ATH o 6 50 4] 530 =
EPDBEH2011-2-ATH o 2 6,280  EPDBEH2020-8-ATH o 8 50 4 | 5,720 =
EPDBEH2011-4-ATH o 4 7,150  EPDBEH2020-10-ATH o 10 50 4 | 5,720
EPDBEH2011-6-ATH ® 055 1.1 6 |1 50 4 | 7,800  EPDBEH2020-12-ATH o 12 55 4 | 5,720
EPDBEH2011-8-ATH [ 8 7,800  EPDBEH2020-13-ATH o 13 55 4 | 5,720
EPDBEH2011-10-ATH | @ 10 7,800  EPDBEH2020-14-ATH (] 14 55 4 | 5720
EPDBEH2012-2-ATH o 2 50 4 | 7150  EPDBEH2020-16-ATH (] 16 55 4 | 5720
EPDBEH2012-3-ATH (] 3 50 4 | 7150  EPDBEH2020-18-ATH (] 18 60 4 | 5720
EPDBEH2012-4-ATH (] 4 50 4 | 7150  EPDBEH2020-20-ATH (] 1 ’ 20 17 60 4 | 5720 %’
EPDBEH2012-6-ATH (] 6 50 4 | 7,800 EPDBEH2020-22-ATH (] 22 ) 60 417930 ‘2
EPDBEH2012-8-ATH ® 06 12| 8 |11 | 5 4 | 7,800 EPDBEH2020-25-ATH o 25 65 4 | 8,060 'Q'z_
EPDBEH2012-10-ATH | @ 10 50 4 | 7,800 EPDBEH2020-30-ATH o 30 70 4 | 9,230 §
EPDBEH2012-12-ATH | @ 12 55 4 | 7,800  EPDBEH2020-35-ATH o 35 75 4112500
EPDBEH2012-2-S6-ATH | @ 2 50 6 {10,700  EPDBEH2020-40-ATH o 40 80 4 112,500 §
EPDBEH2012-4-S6-ATH | @ 4 50 6 10,700  EPDBEH2020-3-S6-ATH | @ 3 50 6 | 7,020
EPDBEH2014-8-ATH (] 8 50 6,760  EPDBEH2020-6-S6-ATH | @ 6 50 6 | 8000 = =
EPDBEH2014-12-ATH (@ 0.7 | 1.4 | 12 |13 | 55 4 | 6,760  EPDBEH2020-8-S6-ATH | @ 8 50 6 | 8580 &8
EPDBEH2014-16-ATH | @ 16 55 6,760  EPDBEH2020-12-S6-ATH | @ 12 50 6 | 8580 -
EPDBEH2015-2-ATH o 2 50 4 | 5460  EPDBEH2020-16-S6-ATH | @ 16 50 6| 8580 =
EPDBEH2015-3-ATH o 3 50 4 | 5460  EPDBEH2020-20-S6-ATH | @ 20 60 6 | 8580 g
EPDBEH2015-4-ATH | @ 4 50 | 4| 5460 @:iZ#MERTY. @ : Stocked items. @
EPDBEH2015-5-ATH | @ 5 50 | 4| 5460 igmffitslao01 SEARIE. EERIREDEMERRL TEDFT, 2
EPDBEH201 5_6_A'|‘H . 6 50 4 5,460 Prices listed are as of April 2013,and are unit prices excluding consumption tax.
EPDBEH2015-8-ATH o 8 50 4 | 5,720
EPDBEH2015-10-ATH | @ 10 50 4 | 6,240 §
EPDBEH2015-12-ATH |@| 0.75| 15| 12 | 1.35| 55 4 | 6,760 E
EPDBEH2015-14-ATH | @ 14 55 4 | 6,760
EPDBEH2015-16-ATH | @ 16 55 4 | 6,760
EPDBEH2015-18-ATH | @ 18 60 4 | 6,760
EPDBEH2015-20-ATH | @ 20 60 | 4 | 6,760 =
EPDBEH2015-3-S6-ATH | @ 3 50 6 | 8190 3
EPDBEH2015-5-S6-ATH | @ 5 50 6 | 8190
EPDBEH2015-8-S6-ATH | @ 8 50 6 | 8580
EPDBEH2015-12-S6-ATH| @ 12 50 6 {10,100
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High efficiency cuttiing condition
, ll EHREETIEISRMEEO R—IEBBUTLEE ), Please refer to P.69 about high accuracy cutting conditions
P!
It BEE AN BEE AT B AN BEE AN
Hardened Steels Hardened Steels Hardened Steels Hardened Steels
Work material (45~55HRC) (55~65HRC) (65~68HRC) (68~72HRC)
FIDIAFHEEER Cutting depth factor (Ratio to standard depth of cut) 85% 80% 65% 55%
-] siEne | BTR [ EEES | EDRE | DEER | X0pEE | OEN | XpEE | OER | EpEE
R Mildia. | Under feck | (mm) n Vi n Vi n Vi n Vi
(mm) (mm) (mm) min-! mm/min min’! mm/min min-! mm/min min! mm/min
> 0.2 0.006 50,000 200 50,000 188 45,000 169 42,500 132
:Jf 0.05 0.1 0.3 0.005 50,000 200 50,000 188 45,000 169 42,500 132
F 0.5 0.003 50,000 200 50,000 188 45,000 169 42,500 132
‘jy’ 0.5 0.016 45,500 273 42,000 210 37,800 189 35,700 147
0.75 | 0.014 45,500 273 42,000 210 37,800 189 35,700 147
1 0.011 45,500 273 42,000 210 37,800 189 35,700 147
0.1 0.2 1.25 | 0.009 40,500 219 37,800 170 34,020 153 32,130 119
1.5 0.006 40,500 219 37,800 170 34,020 153 32,130 119
2 0.006 40,500 219 37,800 170 34,020 153 32,130 119
2.5 0.005 36,000 173 33,600 134 30,240 121 28,560 94
3 0.003 36,000 173 33,600 134 30,240 121 28,560 94
0.5 0.022 45,000 383 42,000 336 37,800 302 35,700 235
il 0.75 | 0.019 45,000 383 42,000 336 37,800 302 35,700 235
;IJ: 1 0.017 45,000 383 42,000 336 37,800 302 35,700 235
D) 1.25 | 0.015 45,000 383 42,000 336 37,800 302 35,700 235
-IL 0.15 0.3 1.5 0.013 45,000 383 42,000 336 37,800 302 35,700 235
3 ) ’ 2 0.010 40,500 310 37,800 272 34,020 245 32,130 190
3 2.5 0.008 40,500 310 37,800 272 34,020 245 32,130 190
~ 3 0.006 40,500 310 37,800 272 34,020 245 32,130 190
3.5 0.004 29,400 210 26,400 180 23,760 162 22,440 126
4 0.003 29,400 210 26,400 180 23,760 162 22,440 126
0.75 | 0.034 46,800 655 43,680 612 39,312 550 37,128 428
1 0.032 46,800 655 43,680 612 39,312 550 37,128 428
1.5 0.027 46,800 468 43,680 437 39,312 393 37,128 306
2 0.022 46,800 468 43,680 437 39,312 393 37,128 306
0.2 0.4 2.5 0.018 32,400 292 36,288 272 32,659 245 30,845 190
i 3 0.013 32,400 292 36,288 272 32,659 245 30,845 190
ikl‘ 3.5 0.010 32,400 292 36,288 272 32,659 245 30,845 190
?Jl] 4 0.008 32,400 292 36,288 272 32,659 245 30,845 190
I 4.5 0.006 28,800 245 26,880 228 24,192 205 22,848 160
H 5.0 0.004 28,800 245 26,880 228 24,192 205 22,848 160
18 1 0.036 39,000 1,053 36,400 743 32,760 668 30,940 520
,‘.:’T%IS 1.5 0.032 39,000 1,053 36,400 681 32,760 613 30,940 476
ﬁ% 2 0.028 39,000 842 36,400 681 32,760 613 30,940 476
%E 2.5 0.026 35,100 568 32,760 502 29,484 452 27,846 351
& 3 0.024 35,100 568 25,200 386 22,680 347 21,420 270
0.25 0.5 4 0.016 32,400 524 25,200 386 22,680 347 21,420 270
;E-. 5 0.014 32,400 524 25,200 386 22,680 347 21,420 270
=2 5.5 0.012 24,000 367 22,400 324 20,160 292 19,040 227
_,L 6 0.010 24,000 367 22,400 324 20,160 292 19,040 227
o 7 0.008 24,000 367 22,400 324 20,160 292 19,040 227
z 8 0.006 24,000 367 22,400 324 20,160 292 19,040 227
- 1 0.060 48,000 1,728 44,800 1,344 40,320 1,210 38,080 941
| 143 0.055 48,000 1,728 44,800 1,344 40,320 1,210 38,080 941
T 2 0.050 48,000 1,728 44,800 1,344 40,320 1,210 38,080 941
; 2.5 0.036 48,000 1,382 44,800 986 40,320 887 38,080 690
5 0.3 0.6 3 0.033 48,000 1,382 44,800 986 40,320 887 38,080 690
’ 3.5 0.028 43,200 1,183 40,320 843 36,288 759 34,272 590
b 4 0.021 43,200 1,183 40,320 766 36,288 690 34,272 536
? 4.5 0.018 40,500 875 37,800 681 34,020 613 32,130 477
~N 5 0.016 35,100 758 32,760 590 29,484 531 27,846 413
g B3 0.014 35,100 758 32,760 590 29,484 531 27,846 413

VIHISRHERISFEANHEDEVREIMEIC OV TIBE L CHDET . 2 TOREIMECOVWTIEERAFY TS 2013-2014F el HEm=1—RAZCELEE L,

Cutting conditions shown are for work materials harder than hardened steel. For all work materials, please refer to the 2013-2014 product catalog or new product news.




Al el et et i Lo
Work material (45~55HRC) (55~65HRC) (65~68HRC) (68~72HRC)
FIDIAFHLEZR cutting depth factor (Ratio to standard depth of cut) 85% 80% 65% 55%
R—L¥E | SiEDc | BTR b I3 EDEE [BIEREL EDRE [EIEREL EDRE [EIEREL EDRE
R Mildia. | Under feck | (mm) n vi n vi n vi n vi

(mm) (mm) (mm) min! mm/min min”! mm/min min! mm/min min”! mm/min
6 0.012 35,100 758 32,760 590 29,484 531 27,846 413

7 0.012 24,000 490 22,400 495 20,160 446 19,040 347

0.3 0.6 8 0.012 24,000 490 22,400 381 20,160 343 19,040 267
9 0.010 24,000 490 22,400 381 20,160 343 19,040 267

10 0.007 21,000 428 19,600 588 17,640 300 16,660 233

12 0.006 18,000 346 16,800 269 15,120 242 14,280 188

2 0.073 48,000 1,932 42,000 1,188 37,800 1,069 35,700 832

0.35 0.7 4 0.033 43,200 1,321 37,800 846 34,020 761 32,130 592
6 0.022 35,100 848 30,240 641 27,216 577 25,704 449

8 0.016 24,000 515 22,400 422 20,160 380 19,040 295

1 0.120 48,000 2,592 44,800 1,882 40,320 1,693 38,080 1,317

1.5 | 0.120 48,000 2,592 44,800 1,882 40,320 1,693 38,080 1,317

2 0.096 48,000 2,592 44,800 1,882 40,320 1,693 38,080 1,317

4 0.063 48,000 2,692 44,800 1,882 40,320 1,693 38,080 1,317

0.4 0.8 9 0.047 43,200 2,123 40,320 1,524 36,288 1,372 34,272 1,067

6 0.033 37,800 1,429 35,280 1,245 31,752 1,120 29,988 871

8 0.016 31,200 842 29,120 733 26,208 660 24,752 513

10 0.016 24,000 612 22,400 588 20,160 480 19,040 78

12 0.010 24,000 612 22,400 588 20,160 480 19,040 S8,

2 0.108 45,600 2,411 42,560 2,138 38,304 1,925 36,176 1,497

0.45 0.9 4 0.065 42,750 1,959 39,900 1,737 35,910 1,564 33,915 1,216
6 0.044 35,910 1,253 33,516 1,111 30,164 1,000 28,489 778

8 0.029 27,360 868 25,5636 770 22,982 693 21,706 539

2 0.160 43,200 2,722 37,800 2,268 34,020 2,041 32,130 1,588

3 0.160 43,200 2,722 37,800 2,268 34,020 2,041 32,130 1,588

4 0.112 43,200 2,722 37,800 2,268 34,020 2,041 32,130 1,588

O 0.072 43,200 2,540 32,760 1,835 29,484 1,651 27,846 1,284

6 0.048 38,880 2,353 29,484 1,379 26,536 1,241 25,061 965

7 0.048 31,590 1,323 27,216 1,061 24,494 955 23,134 743

8 0.048 31,590 1,323 27,216 979 24,494 881 23,134 685

0.5 1 9 0.036 31,590 1,323 27,216 979 24,494 881 23,134 685
10 0.030 31,590 1,323 27,216 979 24,494 881 23,134 685

12 0.020 21,600 771 20,160 685 18,144 617 17,136 480

13 0.018 21,600 771 20,160 685 18,144 617 17,136 480

14 0.016 21,600 771 20,160 685 18,144 617 17,136 480

16 0.012 21,600 771 20,160 685 18,144 617 17,136 480

18 0.010 18,900 635 17,640 564 15,876 508 14,994 395

20 0.008 16,200 544 15,120 484 13,608 436 12,852 339

2 0.160 37,800 2,452 35,280 2,176 31,752 1,958 29,988 1,523

4 0.112 37,800 2,452 35,280 2,176 31,752 1,958 29,988 1,523

0.55 11 6 0.048 29,835 1,430 27,846 1,268 25,061 1,141 23,669 888
8 0.048 27,540 1,100 25,704 975 23,134 878 21,848 683

10 0.030 27,540 1,100 25,704 975 23,134 878 21,848 683

2 0.154 36,923 2,555 32,307 1,860 29,076 1,674 27,461 1,302

3 0.154 36,923 2,555 32,307 1,860 29,076 1,674 27,461 1,302

4 0.128 36,923 2,555 32,307 1,860 29,077 1,674 27,461 1,302

0.6 1.2 6 0.088 36,923 2,555 32,307 1,860 29,076 1,674 27,461 1,302
8 0.048 30,240 2,062 26,208 1,048 23,587 943 22,277 733

10 0.042 27,000 1,069 24,192 871 21,773 784 20,563 610

12 0.036 25,920 1,026 24,192 871 21,773 784 20,563 610

8 0.088 24,570 1,533 22,932 1,376 20,639 1,238 19,492 963

0.7 1.4 12 0.042 22,680 1,062 21,168 953 19,051 858 17,993 667
16 0.028 16,800 743 15,680 666 14,112 599 13,328 466

[(EE] cERICHroTIE 68— IDER FTOER S FBEESRLTIEE L,
[Note] Upon usage, please refer to comments and notes below table on page 68.
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High efficiency cuttiing condition
%’ EHABEYIHIRMHIFEOR—IZESHR U TLEE L), Please refer to P.69 about high accuracy cutting conditions
—_— i ANSE i ANS g2 AN\E g ANEE
Hardened Steels Hardened Steels Hardened Steels Hardened Steels
Work material (45~55HHC) (55~65HRC) (65~68HRC) (68~72HRC)
EIDAFHHER cutting depth factor (Ratio to standard depth of cut) 85% 80% 65% 55%
-l | sEDe | ETR | EEEH | XO®E | EEM | E0EE | EEM | X0RE | EER | E0EE
R Mildia. | Underneck | (mm) n vi n vi n vi n vi
(mm) (mm) (mm) min! mm/min min! mm/min min! mm/min min! mm/min
> 2 0.192 31,500 2,652 29,400 2,205 26,460 | 1,985 24,990 1,544
:Jr 3 0.192 31,500 2,552 29,400 2,205 26,460 | 1,985 24,990 1,544
F 4 0.160 31,500 2,652 29,400 2,205 26,460 | 1,985 24,990 1,544
'jy, 5 0.160 31,500 2,552 29,400 2,205 26,460 | 1,985 24,990 1,544
6 0.160 31,500 2,652 29,400 2,205 26,460 | 1,985 24,990 1,544
0.75 1.5 8 0.072 24,570 1,434 22,932 1,239 20,639 | 1,115 19,492 867
10 0.072 22,680 1,323 21,168 1,143 19,051 | 1,029 17,993 800
12 0.072 22,680 1,103 21,168 953 19,051 858 17,993 667
14 0.060 20,160 925 18,816 799 16,934 719 15,994 559
16 0.030 16,800 771 15,680 666 14,112 599 13,328 466
18 0.030 16,800 771 15,680 666 14,112 599 13,328 466
20 0.030 16,800 771 15,680 666 14,112 599 13,328 466
i 8 0.176 27,300 2,129 23,660 1,590 21,294 | 1,431 20,111 1,113
;IJ: 0.8 1.6 12 0.078 24,570 1,858 21,294 1,289 19,165 | 1,160 18,100 902
D) 16 0.048 21,060 1,138 19,656 991 17,690 892 16,708 694
—IL 20 0.032 15,600 796 14,560 693 13,104 624 12,376 485
), 8 0.208 25,350 2,008 23,660 1,704 21,294 | 1,533 20,111 1,192
a 0.9 1.8 12 0.084 21,060 1,250 19,656 1,062 17,690 956 16,708 743
- 16 0.054 21,060 1,250 19,656 1,062 17,690 956 16,708 743
20 0.036 15,600 875 14,560 743 13,104 669 12,376 520
3 0.320 23,625 3,049 22,050 2,646 19,845 | 2,381 18,743 1,852
4 0.320 23,625 3,049 22,050 2,646 19,845 | 2,381 18,743 1,852
6 0.320 23,625 2,693 22,050 2,381 19,845 | 2,142 18,743 1,666
8 0.224 23,625 2,693 22,050 2,381 19,845 | 2,142 18,743 1,666
10 0.168 22,050 2,249 19,110 1,468 17,199 | 1,321 16,244 1,028
12 0.096 19,845 2,051 17,199 1,321 15,479 | 1,189 14,619 925
i 13 0.096 19,845 2,024 15,876 1,016 14,288 915 13,495 711
ikl‘ 1 2 14 0.096 18,428 1,629 15,876 1,016 14,288 915 13,495 711
ﬁ] 16 0.096 18,428 1,467 15,876 914 14,288 823 13,495 640
I 18 0.072 18,428 1,354 15,876 914 14,288 823 13,495 640
H 20 0.060 18,428 1,128 15,876 914 14,288 823 13,495 640
22 0.040 13,388 774 14,994 816 13,495 734 12,745 571
25 0.040 12,600 728 14,112 768 12,701 691 11,995 538
30 0.024 12,600 728 14,112 768 12,701 691 11,995 538
35 0.020 11,025 600 10,290 527 9,261 474 8,747 369
40 0.018 9,450 514 8,820 452 7,938 407 7,497 316

PIRISRHERSFEANT IO VREIMECOVWTBE L CHOFT I, 2 TOREIMECONTIEFERmANF TSI 2013-2014F c(d, HiEm—1—AZ B LS.

Cutting conditions shown are for work materials harder than hardened steel. For all work materials, please refer to the 2013-2014 product catalog or new product news.

H(DUTIIRIETDBEELE, IO LTDDOEDRT LIRSS FIAMREIIENAH RapDB80%F TN LLTERLTLIZE L,
% (2) aeDERTEFapX THAF LEEX S~ & BRICAEU TSV (T EIFINT &1T5185 . BiRA A 7/\1 hMEEtEUREL TS,
% (1) When performing cutting that is likely to result in chip clogging, such as rib processing, blind grooves, etc., the cutting depth setting should be reduced to 80%
of the stated cutting depth ap.
%(2) Adjust by setting ae to (3 to 5) X (ap) X (cutting depth factor). When performing finishing processing, calculate the theoretical cusp height and set accordingly.

[t1AF+s%EHI] EPDBEH2020-10-ATHOTETRE AN (S50HRC) Z D JBESRIHIT 2158,
5A#=0.168(ap) X0.85 (FEEANIMA5~E55HRCOYIAFHLEE) X 0.8 (BAHEDYIEI) =0.1 Tmm

Cutting depth setting example: When cutting rib groove contours in hardened steel (50HRC) using an EPDBEH2020-10-ATH tool:

Cutting depth = 0.168 (ap) X 0.85 (cutting depth factor for hardened steel 45-55HRC) x 0.8 (for closed-area cutting) = 0.011mm
[EES] OWMM MTHRICEDY T e —SUNEERALTIRE L, ]

= @COIREVHIRERIBUEIREOERZT I HDTY . REOIT TIRIMNIAR. BH EREMECIOREZRHEL TS,

O OLOEMDEDFWVSE(SL. MR EXDREZF ULLET I TEE L,
() Use the appropriate coolant for the work material and machining shape.
(@ These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be adjusted according to the

machining shape, purpose and the machine type.
® If the rpm of the machine is low, lower the feed rate also to put the rpm and feed rate in the same ratio.

[Note]

Qe 2AU7T  QVlaMI—L W=\ BHS 0 W
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High accuracy cuttiing condition
SREEIRAFEER—IESIBUTLIEE L), Please refer to P.66 about high accuracy cutting conditions
A e il A e
Work material (45~55HRC) (55~65HRC) (65~68HRC) (68~72HRC)
HIDIAFHEER cutting depth factor (Ratio to standard depth of cut) 85% 80% 65% 55%
R—IL¥R | S42Dc | BTR ap EEREL EDEE [EIERE EDERE EEREL XDEE [EIERE EDERE
R Mildia. | Underneck | (mm) n vi n vi n vi n vi
(mm) (mm) (mm) min! mm/min min! mm/min min! mm/min min! mm/min
0.2 0.003 50,000 200 50,000 188 45,000 169 42,500 132
0.05 0.1 0.3 0.002 50,000 200 50,000 188 45,000 169 42,500 132 =
0.5 0.002 50,000 200 50,000 188 45,000 169 42,500 132 it
0.5 0.012 45,500 273 42,000 210 37,800 189 35,700 147 =
0.75 | 0.010 45,500 273 42,000 210 37,800 189 35,700 147
1 0.009 45,500 273 42,000 210 37,800 189 35,700 147
0. 0.2 1.25 | 0.006 40,500 219 37,800 170 34,020 153 32,130 119
’ : 1.5 0.006 40,500 219 37,800 170 34,020 153 32,130 119
2 0.005 40,500 219 37,800 170 34,020 153 32,130 119
2.5 0.004 36,000 173 33,600 134 30,240 121 28,560 94
3 0.002 36,000 173 33,600 134 30,240 121 28,560 94
0.5 0.016 45,000 383 42,000 336 37,800 302 35,700 235
0.75 | 0.014 45,000 383 42,000 336 37,800 302 35,700 235 g
1 0.013 45,000 383 42,000 336 37,800 302 35,700 235 =
1.25 | 0.011 45,000 383 42,000 336 37,800 302 35,700 235 %
015 0.3 1.5 0.010 45,000 383 42,000 336 37,800 302 35,700 235 )
: 2 0.007 40,500 310 37,800 272 34,020 245 32,130 190 =
2.5 0.006 40,500 310 37,800 272 34,020 245 32,130 190 E
3 0.005 40,500 310 37,800 272 34,020 245 32,130 190 =
3.5 0.003 29400 210 26,400 180 23,760 162 22,440 126
4 0.002 29400 210 26,400 180 23,760 162 22,440 126
0.75 | 0.034 36,000 360 33,600 336 30,240 302 28,560 235
1 0.032 36,000 360 33,600 336 30,240 302 28,560 235
1.5 0.027 36,000 360 33,600 336 30,240 302 28,560 235
2 0.022 36,000 360 33,600 336 30,240 302 28,560 235
0.2 0.4 2.5 0.013 32,400 292 30,240 272 27,216 245 25,704 190
: ) 3 0.009 32,400 292 30,240 272 27,216 245 25,704 190 g
3.5 0.006 32,400 292 30,240 272 27,216 245 25,704 190 a
4 0.004 32,400 292 30,240 272 27,216 245 25,704 190 g
4.5 0.003 28,800 245 26,880 228 24,192 205 22,848 160 =
5 0.002 28,801 245 26,880 228 24,192 205 22,848 160 2
1 0.036 30,000 540 28,000 476 25,200 428 23,800 333 o
1.5 0.032 30,000 540 28,000 476 25,200 428 23,800 333 =
2 0.028 30,000 540 28,000 476 25,200 428 23,800 333
2.5 0.026 27,000 437 25,200 386 22,680 347 21,420 270 52
3 0.024 27,000 437 25,200 386 22,680 347 21,420 270 3%
0.25 0.5 4 0.016 27,000 437 25,200 386 22,680 347 21,420 270 B
5 0.014 27,000 437 25,200 386 22,680 347 21,420 270 =
5.5 0.006 24,000 367 22,400 324 20,160 292 19,040 227 =
6 0.005 24,000 367 22,400 324 20,160 292 19,040 227 i
7 0.004 24,000 367 22,400 324 20,160 292 19,040 227 =
8 0.003 24,000 367 22,400 324 20,160 292 19,040 2217 =
1 0.040 30,000 720 28,000 560 25,200 504 23,800 392
1.5 0.038 30,000 720 28,000 560 25,200 504 23,800 392 o
2 0.034 30,000 720 28,000 560 25,200 504 23,800 392 S
2.5 0.030 30,000 720 28,000 560 25,200 504 23,800 392 =3
03 0.6 3 0.027 30,000 720 28,000 560 25,200 504 23,800 392
: 3.5 0.023 27,000 616 25,200 479 22,680 431 21,420 885
4 0.019 27,000 616 25,200 479 22,680 431 21,420 885
4.5 0.018 27,000 583 25,200 454 22,680 409 21,420 318 =
5 0.016 27,000 583 25,200 454 22,680 409 21,420 318 s
5.5 0.014 27,000 583 25,200 454 22,680 409 21,420 318 e

PIBISRHERSFEANROBVREIMECOVNTBHL CHDET I, £ TOREIMECOVTIEERmANY O 2013-2014F (. HiEm—1—RAZCELIEE L,

Cutting conditions shown are for work materials harder than hardened steel. For all work materials, please refer to the 2013-2014 product catalog or new product news.

[EE] cEmcaoTiR. 71— VDR FOEREFEESBLTEE L. [Note] Upon usage, please refer to comments and notes below table on page 71.
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High accuracy cuttiing condition
,ll EHEETIEIRMIFE6R—I BB U T IEE ), Please refer to P.66 about high accuracy cutting conditions
b
— g5 A9 g5 AN\8E g5 AN g ANE
Hardened Steels Hardened Steels Hardened Steels Hardened Steels
Work material (45~55HRC) (55~65HRC) (65~68HRC) (68~72HRC)
YIDiAFHEER Cutting depth factor (Ratio to standard depth of cut) 85% 80% 65% 55%
R—IL$ER | 2D | BFR ap [Tk EDRERE 1L EDRE ke EDRERE 1L EDRE
R Mil dia. | Underfeck | (mm) n vi n vi n vi n vi
(mm) (mm) (mm) min! mm/min min-! mm/min min-’! mm/min min-! mm/min
> 6 0.012 27,000 583 25,200 454 22,680 409 21,420 318
:Jf 7 0.006 24,000 490 22,400 381 20,160 343 19,040 267
va 0.3 0.6 8 0.006 24,000 490 22,400 381 20,160 343 19,040 267
'jy, ) ’ 9 0.005 24,000 490 22,400 381 20,160 343 19,040 267
10 0.004 21,000 428 19,600 333 17,640 300 16,660 233
12 0.003 18,000 346 16,800 269 15,120 242 14,280 188
2 0.049 30,000 805 28,000 660 25,200 594 23,800 462
0.35 0.7 4 0.027 27,000 688 25,200 564 22,680 508 21,420 395
6 0.022 27,000 652 25,200 535 22,680 481 21,420 374
8 0.008 24,000 515 22,400 422 20,160 380 19,040 295
1 0.080 30,000 900 28,000 784 25,200 706 23,800 549
1.5 | 0.080 30,000 900 28,000 784 25,200 706 23,800 549
I 2 0.064 30,000 900 28,000 784 25,200 706 23,800 549
;IJ: 4 0.045 30,000 900 28,000 784 25,200 706 23,800 549
] 0.4 0.8 ) 0.036 27,000 729 25,200 635 22,680 572 21,420 445
-IL 6 0.026 27,000 729 25,200 635 22,680 572 21,420 445
5 8 0.016 24,000 648 22,400 564 20,160 508 19,040 395
3 10 0.008 24,000 612 22,400 533 20,160 480 19,040 78
g 12 0.006 24,000 612 22,400 533 20,160 480 19,040 373
2 0.072 28,500 1,004 26,600 891 23,940 802 22,610 624
0.45 0.9 4 0.046 28,500 1,004 26,600 891 23,940 802 22,610 624
) ) 6 0.034 25,650 813 23,940 722 21,546 649 20,349 505
8 0.024 22,800 723 21,280 641 19,152 577 18,088 449
2 0.080 27,000 1,134 25,200 1,008 22,680 907 21,420 706
3 0.080 27,000 1,134 25,200 1,008 22,680 907 21,420 706
4 0.056 27,000 1,134 25,200 1,008 22,680 907 21,420 706
i 5 0.048 27,000 1,134 25,200 1,008 22,680 907 21,420 706
:l"‘kll 6 0.032 24,300 919 22,680 816 20,412 734 19,278 571
'fm 7 0.032 24,300 919 22,680 816 20,412 734 19,278 571
I 8 0.032 24,300 919 22,680 816 20,412 734 19,278 571
H 0.5 1 9 0.024 24,300 919 22,680 816 20,412 734 19,278 571
15 10 0.020 24,300 919 22,680 816 20,412 734 19,278 571
)‘.?%B 12 0.010 21,600 771 20,160 685 18,144 617 17,136 480
ﬁ% 13 0.009 21,600 771 20,160 685 18,144 617 17,136 480
BB 14 0.008 21,600 771 20,160 685 18,144 617 17,136 480
= 16 0.006 21,600 771 20,160 685 18,144 617 17,136 480
18 0.005 18,900 635 17,640 564 15,876 508 14,994 395
15- 20 0.004 16,200 544 15,120 484 13,608 436 12,852 339
=2 2 0.080 25,200 1,090 23,520 967 21,168 870 19,992 677
:L 4 0.056 25,200 1,090 23,520 967 21,168 870 19,992 677
3 0.55 1.1 6 0.032 22,950 916 21,420 813 19,278 732 18,207 569
z 8 0.032 22,950 916 21,420 813 19,278 732 18,207 569
- 10 0.020 22,950 916 21,420 813 19,278 732 18,207 569
| 2 0.077 23,077 998 21,538 886 19,384 797 18,308 620
T 3 0.077 23,077 998 21,538 886 19,384 797 18,308 620
; 4 0.064 23,077 998 21,538 886 19,384 797 18,308 620
7 0.6 1.2 6 0.048 23,077 998 21,538 886 19,384 797 18,308 620
8 0.032 21,600 950 20,160 806 18,144 725 17,136 564
b 10 0.028 21,600 855 20,160 726 18,144 653 17,136 508
? 12 0.024 21,600 855 20,160 726 18,144 653 17,136 508
~ 8 0.044 18,900 983 17,640 882 15,876 794 14,994 617
Y 0.7 1.4 12 0.028 18,900 885 17,640 794 15,876 715 14,994 556
g 16 0.014 16,800 743 15,680 666 14,112 599 13,328 466

=~J
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Cutting conditions shown are for work materials harder than hardened steel. For all work materials, please refer to the 2013-2014 product catalog or new product news.
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Work material Hardened Steels Hardened Steels Hardened Steels Hardened Steels
(45~55HRC) (55~65HRC) (65~68HRC) (68~72HRC)
PIDAFH Cutting depth factor (Ratio to standard depth of cut) 85% 80% 65% 55%
H—@| siEDc | EFE | o EERYM | EOEE | EEM | E0EE | EEM | EZ0EE | EEM | #0EE
R Mildia. | Underfeck | (mm) n vi n Vi n vi n Vi
(mm) (mm) (mm) min-! mm/min min-! mm/min min-! mm/min min! mm/min
2 0.096 21,000 1,134 19,600 980 17,640 882 16,660 686
3 0.096 21,000 1,134 19,600 980 17,640 882 16,660 686
4 0.080 21,000 1,134 19,600 980 17,640 882 16,660 686
5 0.080 21,000 1,134 19,600 980 17,640 882 16,660 686
6 0.080 21,000 1,134 19,600 980 17,640 882 16,660 686 =
0.75 15 8 0.048 18,900 919 17,640 794 15,876 715 14,994 556 it
10 0.048 18,900 919 17,640 794 15,876 715 14,994 556 =
12 0.048 18,900 919 17,640 794 15,876 715 14,994 556
14 0.040 16,800 771 15,680 666 14,112 599 13,328 466
16 0.015 16,800 771 15,680 666 14,112 599 13,328 466
18 0.015 16,800 771 15,680 666 14,112 599 13,328 466
20 0.015 16,800 771 15,680 666 14,112 599 13,328 466
8 0.088 19,500 1,170 18,200 1,019 16,380 917 15,470 713
0.8 1.6 12 0.052 17,550 948 16,380 826 14,742 743 13,923 578
) ) 16 0.032 17,550 948 16,380 826 14,742 743 13,923 578
20 0.016 15,600 796 14,560 693 13,104 624 12,376 485 =
8 0.104 19,500 1,287 18,200 1,092 16,380 983 15,470 764 =1
0.9 1.8 12 0.056 17,550 1,042 16,380 885 14,742 797 13,923 620 g
) ) 16 0.036 17,550 1,042 16,380 885 14,742 797 13,923 620 5
20 0.018 15,600 875 14,560 743 13,104 669 12,376 520 =
3 0.160 15,750 1,355 14,700 1,176 13,230 1,058 12,495 823 =
4 0.160 15,750 1,355 14,700 1,176 13,230 1,058 12,495 823 =
6 0.160 15,750 1,197 14,700 1,058 13,230 952 12,495 741
8 0.112 15,750 1,197 14,700 1,058 13,230 952 12,495 741
10 0.112 15,750 1,071 14,700 941 13,230 847 12,495 659
12 0.064 14,175 964 13,230 847 11,907 762 11,246 593
13 0.064 14,175 964 13,230 847 11,907 762 11,246 593
1 2 14 0.064 14,175 964 13,230 847 11,907 762 11,246 593
16 0.064 14,175 868 13,230 762 11,907 686 11,246 533
18 0.048 14,175 868 13,230 762 11,907 686 11,246 533 =
20 0.040 14,175 868 13,230 762 11,907 686 11,246 533 é
22 0.034 13,388 774 12,495 680 11,246 612 10,621 476 =
25 0.028 12,600 728 11,760 640 10,584 576 9,996 448 §
30 0.012 12,600 728 11,760 640 10,584 576 9,996 448 2
35 0.010 11,025 600 10,290 527 9,261 474 8,747 369 =
40 0.008 9,450 514 8,820 452 7,938 407 7,497 316 g

¥(DYUTMICLERDBEEE GIDLFHDOIRD 0T WWIHIDISE  VHAHREISNIAGEapD80%Z T/NE L UTRERALTLEE L,
#(2) aeDERE[FapX3~bEZBRICABLCLIEEV L EFMNIZITIHBE BRARX T/ \A Mt EUEREL TLEE LY,

% (1) When performing cutting that is likely to result in chip clogging, such as rib processing, blind grooves, etc., the cutting depth setting should be reduced to 80%
of the stated cutting depth ap.
%(2) Adjust by setting ae to (3 to 5) X (ap). When performing finishing processing, calculate the theoretical cusp height and set accordingly.
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- s — Als g
[tiAHEREHI] EPDBEH2020-10-ATHOTETHRE AN (50HRC) U JBESHRUEIT 2188, =3
tiA##=0.112(ap) X 0.85 (fEE ANIH45~55HRCOYHAH LER) X 0.8 (BRI DA =0.076mm 5

Cutting depth setting example: When cutting rib groove contours in hardened steel (50HRC) using an EPDBEH2020-10-ATH tool: ;

Cutting depth = 0.112 (ap) X 0.85 (cutting depth factor for hardened steel 45-55HRC) X 0.8 (for closed-area cutting) = 0.076mm =
[FE] O#EM MTRRCEDET @y —S/MEERLTEEL, ‘ ] ‘ -
QT DIREYHIRARIBERHIFMHADERZR T HDTY . REEOIT TIEN TRV, B EREMEFICIORAZRBLTIIZE 0,
@M OEEHDEDFVEEE. B EEDREZB ULLETTF LS,

[Note] % Use the appropriate coolant for the work material and machining shape. S’
These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be adjusted according to the =4
machining shape, purpose and the machine type. =3

® If the rpm of the machine is low, lower the feed rate also to put the rpm and feed rate in the same ratio. (=]

B IV ITVRSIOE Y 74— REBRAZ ) \A MR (1m) Shspspiess o veoees
Ev2 J4—RE& ! ae (mm) Pick Feed EDEYFEAZTINA S _
0.02 003 004 005 0075 01 015 02 03 04 0.5 | FecfeedandCuspheight S

o g | 011050 | 1.13 | 2.02 | 3.18 - - - - - - - H=R— vR’-ac’/4 =ae’/8R
MoL*® 03017 038 [067 104 [235 |420 953 - - - -
(mm) |05/ 010 023 040 |0.63 | 1.41 | 251 | 566 10.10 23.03 41.74 66.99

Rads |1 1 0.05 041 0.0 0.31 [0.70 [1.25 | 2.82 | 501 11.31 20.20 31.75

n



ﬁ BEI RS Carbide end mill, Ball
o - - " ——
%ﬁ Il'ﬁ‘yUCBN z_’\_m_"lIJ I‘:"’ Epoch CBN Super Ball End Mill
| FE) E2s) mE) R @QW or ;_
i B Do dbd@ [T
. g Miniature
ﬂ'\\‘ B EiE %‘E +0.005 h41 0~-0.004
I HEE  TRE JUNRE BANE  BANE  BANE Rtolerance (nm)
,b =5 45~55HRC  B5~B5HRC  65~72HRC
XA

i Giameter vaive. ANE AN

[
g2
5 . |
; CBN-EPSBZ -r"x_x -SIF $HMERERIEZ 5 — X [CZFRRL TULVE T Actual measured mill diameter value is shown on case.
W - ~ e
7 R S Y Eemom ST | SEACNTS
o - o - 9%?0% Tz\géb EZE EKE ED?? @LE 91;;;{7 BR :F;gflﬁ Act?:llfis]ceti:] ;Zr;gth
Item Code Stock| Item Code Stock] mill dia. R Ur}g?]rgTECK Ig:]lgg‘ Neck dia. IOe\;egrtahll Shﬁsdia Neck R lnteamegrlegce o5l 1° 15 2° 3
CBN-EPSB2002-0.5-S | @ | CBN-EPSB2002-0.5-F (@ 0.2 | 0.1 0.5 /0.12(0.18| 50 | 4 | 1 |11.45] 067 0.7 | 0.72| 0.75| 0.8
CBN-EPSB2002-1-S @ | CBN-EPSB2002-1-F @®( 0.2 |01 1 0.12(0.18 (50| 4 | 1 [10.88| 1.19] 1.24| 1.28| 1.32| 1.38
CBN-EPSB2003-0.75-S | @ | CBN-EPSB2003-0.75-F |@| 0.3 [ 0.15| 0.75/0.180.27 | 50 | 4 | 1 |11.17] 095/ 0.99| 1.02| 1.05| 1.1
il CBN-EPSB2003-1.5-S | @ | CBN-EPSB2003-1.5-F @| 0.3 |0.15| 1.5 [0.18/0.27| 50| 4 | 1 |10.36| 1.73| 1.79| 1.83| 1.88| 2.03
5 CBN-EPSB2004-1-S @ | CBN-EPSB2004-1-F ®( 04 02 |1 0.24/0.37| 50| 4 | 1 [1091] 1.21] 1.25| 1.29) 1.32| 1.38
) CBN-EPSB2004-2-S @ | CBN-EPSB2004-2-F ®( 04 02 | 2 0.24(037 (50| 4 | 1 | 9.88| 225 2.31| 2.37| 2.43| 2.68
_IL CBN-EPSB2005-1.5-S | @ | CBN-EPSB2005-1.5-F |@| 0.5 [0.25| 1.5 |0.3 [0.47| 50| 4 | 1 |10.39| 1.73| 1.78] 1.83| 1.87| 2
Z CBN-EPSB2005-3-S @ | CBN-EPSB2005-3-F ®( 0.5 |0.25| 3 0.3 |047(50| 4 | 1 |9 3.28| 336 3.46| 3.62| 3.99
>~  CBN-EPSB2006-1.5-S | @ |CBN-EPSB2006-1.5-F |@| 0.6 {0.3 | 1.5 |0.36/0.57 | 50| 4 | 1 [10.4 | 1.73| 1.78| 1.82| 1.86| 1.98
CBN-EPSB2006-3-S @ | CBN-EPSB2006-3-F ®| 06 03 |3 0.36/0.57| 50| 4 | 1 | 8.98| 3.28| 3.36| 346/ 3.61| 3.97
CBN-EPSB2008-2.5-S | @ | CBN-EPSB2008-2.5-F |@| 0.8 (0.4 | 25 [0.48|0.77 | 50| 4 | 1 | 9.37| 276 2.83| 2.89| 2.99| 3.28
CBN-EPSB2008-5-S @ | CBN-EPSB2008-5-F ®| 08 04 |5 0.48|0.77 | 50| 4 | 1 | 7.48] 5.33| 548 5.72| 599| 6.6
CBN-EPSB2010-2.5-S | @ | CBN-EPSB2010-2.5-F @| 1 05 | 25 |06 |096|50| 4 | 1 | 931|277 284| 289| 3 | 328
CBN-EPSB2010-5-S @ | CBN-EPSB2010-5-F o1 05 | 5 06 (096 50| 4 | 1 | 7.34| 534/ 55 | 5.74| 599| 6.6
CBN-EPSB2010-10-S | @ |CBN-EPSB2010-10-F |(@| 1 0.5 |10 06 [096(50| 4 | 1 | 515105 [10.9511.44/11.98|13.23
7 CBN-EPSB2015-5-S @ | CBN-EPSB2015-5-F ®( 15 |0.75| 5 09 (144 /50| 4 | 1 | 694 536 553| 575/ 6 | 6.58
iJE CBN-EPSB2015-10-S | @ |CBN-EPSB2015-10-F |@| 1.5 | 0.75|10 09 [144|50| 4 | 1 | 4.68/1054/10.98|11.46/11.98|13.22
5|] CBN-EPSB2020-5-S @ | CBN-EPSB2020-5-F @2 1 5 1.2 19250 4 | 1 | 6.42| 5.38] 5.56| 5.77| 6.01| 6.56
% CBN-EPSB2020-10-S | @ | CBN-EPSB2020-10-F | @| 2 1 10 1.2 |1.92|50| 4 | 1 | 4.12]1058/11.01/11.48(11.99|13.2
CBN-EPSB2020-20-S | @ | CBN-EPSB2020-20-F |@| 2 1 20 1.2 119255 | 4 | 1 | 24 |21 |21.9 |22.88/23.96|F4kL
O : RHEEEMCTI, [EXHE] FIERL/D(BTR/AHR) =5, SHEL/D (BTR/SME) >56
@ : Stocked Items. [Basic recommendation] F type : L/D(under neck length/mill dia)=5, S type : L/D(under neck length/mill dia)>5

'é"F%i’ﬁH]ﬁ?!lﬁ Detailed shape below neck bE'%\]

MIYICHENDVTWVDIEE., FHEEF. B TRE
KOBHRLBOET, TNZNDHEAICHTDREN
B MRZECERIZE,

Fre. TENNIYICTEH T 2EEE THAEL TR
TRUCVLXRTDTEDB TTEBRIEE L,

ESSR)
BFE

The effective
under-neck
length

Under Neck Length

\
[Note] ERf
If the workpiece has draft angle, the interference length will be longer than  Draft angle
the under-neck length.Please refer to the effective under-neck length for
the various draft angles.
In addition, the angle at which the tool will interfere with the workpiece is
shown as the "interference angle 6«", and should also be referred to.

- TS mEEo.
Interference
angle

Qe 2AU7T  QVlaMI—L W=\ BHS S Wi
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. %ﬁtﬂﬁu%ﬁ:ﬁ Recommended cutting conditions CBN-EPSB-S CBN-EPSB-F
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2OV 5 (S)HE T74 (F)REY
Strong (S) type Fine (F) type
</ft ElIF~F EIFMI> Semi-finishing to Finishing
1 2 3 4

WAL EE AN EE AN I5EE AN I5EE AN

Hardened Steels Hardened Steels Hardened Steels Hardened Steels
Work material (~B5HRC) (55~65HRC) (65~68HRC) (68~72HRC)
HPM1,SKD61,SKT4 SKD11,8KH51 SKH,BR/\1 R HAP, %R/ \A X

t)JDiAa}tt$ Ratio to standard depth of cut 100% 85% 70% 60%

SMEDc |[R—IVER| BT o2 | WORAHE vophotout (W) | EgRsy n | RORE vi| BEEH n |RORE vi| EEH n |ROEE vi| EEH 0 EORE v
(mm) (mm) (mm) ap ae min! mm/min min-! mm/min min! mm/min min! mm/min
0.2 0.1 0.5 0.006 0.018 50,000 1,800 48,000 1,510 45,000 1,220 43,000 970

: : 1 0.005 0.015 46,000 1,660 44,000 1,390 42,000 1,130 39,000 880 =
0.3 0.15 0.75 | 0.01 0.030 50,000 1,800 47,000 1,480 45,000 1,220 42,000 950 o
i i 143 0.008 0.024 45,000 1,620 42,000 1,320 40,000 1,080 38,000 860 =
0.4 0.2 1 0.015 0.045 46,000 2,210 44,000 1,850 42,000 1,510 39,000 1,170
i : 2 0.012 0.036 41,000 1,970 39,000 1,640 37,000 1,330 35,000 1,050
05 0.25 143 0.025 0.075 46,000 2,480 44,000 2,080 41,000 1,660 39,000 1,320
: : 3 0.02 0.060 41,000 2,210 39,000 1,840 37,000 1,500 35,000 1,180
0.6 0.3 1.5 0.03 0.090 42,000 2,520 40,000 2,100 38,000 1,710 36,000 1,350
: : 3 0.025 0.075 38,000 2,280 36,000 1,890 34,000 1,530 32,000 1,200
0.8 0.4 2.5 0.04 0.120 42,000 2,770 40,000 2,310 38,000 1,880 36,000 1,490
: i 5 0.032 0.096 38,000 2,510 36,000 2,080 34,000 1,680 32,000 1,320
2.5 0.05 0.150 38,200 2,750 36,300 2,290 34,000 1,840 32,000 1,440
1 0.5 5 0.04 0.120 34,400 2,480 32,700 2,060 31,000 1,670 29,000 1,310 =
10 0.01 0.030 26,700 1,550 25,400 1,290 24,000 1,040 23,000 830 E
15 0.75 5 0.07 0.210 32,000 2,560 30,400 2,130 29,000 1,740 27,000 1,350 %
i i 10 0.02 0.060 22,500 1,440 21,400 1,200 20,000 960 19,000 760 =
5 0.08 0.240 28,000 2,910 26,600 2,420 25,000 1,950 24,000 1,560 =
2 1 10 0.065 0.195 25,100 2,610 23,900 2,170 23,000 1,790 21,000 1,370 E
20 0.017 0.051 19,600 1,650 18,600 1,370 18,000 1,130 17,000 890 =3
<#B{E_EIFHINT> uitra Finishing
1 2 3 4
AL i AN i AN i AN i AN
Hardened Steels Hardened Steels Hardened Steels Hardened Steels
Work material (~B55HRC) (55~65HRC) (65~68HRC) (68~72HRC)
HPM1,SKD61,SKT4 SKD11,8KH51 SKH./B&/\1 R HAP #HR/\1 X
PIDIAFHLEER Ratio to standard depth of cut 100% 90% 80% 70%

S4EDc |R—IHER| B 0o |DOLHE Oopnotet ()| EgRsy o |EOEE vi| BERH N |EOBE vi| EEH 0 EOEE v BER N EOEEv 2
(mm) (mm) (mm) ap ae min! mm/min min-! mm/min min-! mm/min min-’! mm/min E
0.2 0.1 0.5 0.005 0.015 58,000 1,450 55,000 1,310 52,000 1,110 49,000 920 é—

: : 1 0.005 0.015 53,000 1,330 50,000 1,190 47,000 1,000 45,000 840 =3
0.3 0.15 0.75 0.005 0.015 58,000 1,450 55,000 1,310 53,000 1,130 50,000 940 §
i : 143 0.005 0.015 53,000 1,330 50,000 1,190 48,000 1,020 45,000 840 @
0.4 0.2 1 0.005 0.015 54,000 1,350 51,000 1,210 49,000 1,040 46,000 860 g
i : 2 0.005 0.015 49,000 1,230 46,000 1,090 44,000 940 41,000 770 &=
05 0.25 |E5) 0.008 0.024 54,000 2,160 51,000 1,940 49,000 1,670 46,000 1,380 gg
i i 3 0.008 0.024 48,000 1,920 46,000 1,750 44,000 1,500 41,000 1,230 ==
0.6 0.3 1.5 0.008 0.024 48,000 1,920 46,000 1,750 43,000 1,460 41,000 1,230 &8
: : 3 0.008 0.024 44,000 1,760 41,000 1,560 39,000 1,330 37,000 1,110 8
0.8 0.4 2.5 0.008 0.024 48,000 2,880 45,000 2,570 43,000 2,190 41,000 1,850 =
i i 5 0.008 0.024 43,000 2,580 41,000 2,340 39,000 1,990 37,000 1,670 2
2.5 0.01 0.030 44,000 2,640 42,000 2,390 40,000 2,040 38,000 1,710 ;:_.
1 0.5 5 0.01 0.030 40,000 2,400 38,000 2,170 36,000 1,840 34,000 1,530 ]
10 0.01 0.030 31,000 1,490 29,000 1,320 28,000 1,140 26,000 940 £
15 0.75 5 0.01 0.030 38,000 3,040 36,000 2,740 34,000 2,310 32,000 1,920 =
10 0.01 0.030 27,000 1,730 25,000 1,520 24,000 1,310 23,000 1,100
5 0.01 0.030 34,000 3,400 33,000 3,140 31,000 2,640 29,000 2,180 o
2 1 10 0.01 0.030 31,000 3,100 29,000 2,760 28,000 2,380 26,000 1,950 g_
20 0.01 0.030 24,000 1,920 23,000 1,750 21,000 1,430 20,000 1,200 =
(%) BAYIDAH (I TIV—T 1 TOERZRLTCVET . ZOMDIIL—TDiFE (. LROYIDIAF T ERZEBZICHAREL T IEEL,
B EFYHZTOBEIRRTERCREDS T EIFZ0.02mmEA FICEREL T EE L,
The indicated standard cutting depth is a reference value for Group 1 work materials. For materials in other groups, the cutting depth should be
adjusted using the reference ratio shown in the above table.
When performing ultra-fine finishing, please set the finishing cutting depth to 0.02mm or less regardless of the tool diameter. =
[GEE] OwHEIA  IITRRICEDE T OB -5V ERLTLRE L, 3

@ DIFEELNHISHRIFYHIFH DELZZTRITHDTY . REROI T TIEI AR, BE. EREHMEICLDREZHBLTLIIZE 0,
QMO EEE D EBDIF VMGG, MR EXDEEZ B ULERT I TIZE 0,
[Note] 1) Use the appropriate coolant for the work material and machining shape.
2) This standard cutting condition table is intended as reference cutting conditions. The conditions should be adjusted as necessary according to the actual conditions
of machined shape, purpose, machine used, etc.
3) If the machine rotation speed is insufficient, reduce the rotation speed and feed rate by the same ratio.
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Applications e o Ao Finishing type [ g el o Statistics

Die-sinking

JP4005, ATHO8M

BRERE I8# JUN\-RVE BANE  SANE SEANE
G 45~B5HRC  55~B5HRC  65~72HRC

As vaz . R- A l\ L— I\:J‘\—’yg 947 Straight shank type CHIBEE D AU ET, Numeric figure in a circle i3,
_ f
""" )
O .S o
] R e e e P e 4
S | =
LDT /
— 3 L1 ls
L
547 BRI K e | I8 SIS (o) B Y —
Type Item Code Stock F?lj?e ¢Dc L ¢Ds @D+ L 0s Inserts
ASPVS2016R-2 @2 16 100 16 14.5 30 70
< ASPVS2020R-3 ®| 3 20 110 20 18 30 80 MPHWO0603 " ZEL
F s | ASPVS2025R-4 @ | 4| 25 120 25 23 40 80
5% | ASPVS2030R-4 | @ | 4 | 30 150 32 | 28 50 100 m;’:mgggqf;{
3 & ASPVS2032R-5 ®| 5 32 150 32 30 50 100
5 | ASPvs2035R-5 |@ |5 | 35 150 32 | 31 50 100 | MPNWOG03 < ZEL
ASPVS2040R-6 ®| 6 40 170 32 31 50 120
O : IZEFERTI,. @ : Stocked Items.
As P"MZU T R_ i BIAS—H54T P77 EI25—IVERY v IIEP.92EBRL A,
B ...~ Modular type Refer P.92 about the shanks for Modular Mill
Lf M E (Y)REBr)
¢ Notch width
------ — /
g T s &
S soedHbs Ao dfllcccaa 8
o4 |
e ol
547 BmRI— R e | P4 & size (mm) R Y —
Type Item Code Stock | ‘Fiute ¢ Dc Lf ¢ D> M (D Db s s © E Inserts

16 | 25 |85 |M8 [12.8| 6,5 | 17 8 | 10
18 | 25 |85 |M8 [14.5| 55 | 17 8 | 10
20 | 30 |10.5|M10|17.8| 55| 19 | 10 | 15
20 | 30 |[10.5|M10|17.8| 55| 19 | 10 | 15
22 | 30 |[10.5|M10|17.8| 55| 19 | 10 | 15
22 | 30 |[10.5|M10|17.8| 55| 19 | 10 | 15
25 | 35 |[12,5|M12|20.8| 55 | 22 | 10 | 17

ASPVM2016R-2
ASPVM2018R-2
ASPVM2020R-2
ASPVM2020R-3
ASPVM2022R-2
ASPVM2022R-3
ASPVM2025R-3

o &6 000 o © o 0000
o|wlo|w|owswlswlsw/ononn

£ ASPVM2025R-4 25 | 35 [12.5[M12/20.8| 55 | 22 | 10 | 17
4 ASPVM2028R-3 28 | 35 [125[M12[23 |55 | 22 | 10 | 17 | MPHWO603:::ZEL
5 ASPVM2028R-4 28 | 35 [12.5|M12[23 [ 55| 22 | 10 | 17 | MPHWO06030: ZEL-{
' ASPVM2030R-3 30 | 40 [17 |M16]28.8| 6 | 23 | 12 | 22 | MPHWO603:: ZFL
g ASPVM2030R-4 30 | 40 [17 |M16[28.8| 6 | 23 | 12 | 22 | MPNWO603: "
2 ASPVM2032R-3 32 | 40 [17 |M16]288|6 | 23 | 12 | 22

ASPVM2032R-5 32 | 40 [17 |M16]288[6 | 23 [ 12 | 22

ASPVM2035R-3 35 | 40 [17 |M16|288[6 | 23 | 12 | 22

ASPVM2035R-5 35 | 40 [17 |M16]288|6 | 23 | 12 | 22

ASPVM2040R-3 40 | 40 [17 |M16]288|6 | 23 | 12 | 22

ASPVM2040R-6 40 | 40 [17 |M16|288[ 6 | 23 | 12 | 22

OF | IZEEERCTY . @ Stocked ltems. EE] : SFF4ERTI . No Mark : Manufactured upon request only.

[ER] EY1S—IWROBAY+YH . BRE7—N\OTIEHRA [EV25—RYB ILH)—RREDEBRIBBIHLBOTILEL,
[Note] Do not apply lubricants such as grease, etc. to the "contact faces" and "modular screws" of the "modular mill", "special shanks" and "special arbor".



ASPVB2:

R(M)- 77 54 7 Bore type

-

Lf

- s QH%
5147 mRo—k || D U aen (i R Y —
Type Item Code Stock | Noof | o pe | ¢Db | Lf 0 a b od @ d Inserts

MiEA > F | ASPVB2050R-7 ®|7[50]47]50]19] 84[5 [22225] 17

e | ASPVB2063R-8 ® |8 (63|60 |50 19| 845 | 22225 17

mE3Y | ASPVB2050RM-7 | @ | 7 | 50 | 47 | 50 | 20 |10.4] 6.3 | 22 17

e | ASPVB2063RM-8 | @ | 8 | 63 | 60 | 50 | 20 [10.4] 6.3 | 22 17

O : REEBERTI .

WA 2Y—N Insert

@ : Stocked Items.

e A > Y — Mg

Insert grade for high-hardened steels

[(E&] 7—N\BRALRNELEEA.

JP4005

[Note] Arbor screw is not included.

18 B8 80 B,

o

Fig-1 Fig-2 Fig-3 (CBN) Fig-4 (CBN)
0 2 e
ﬂ Carbon steels ] " | [~ | |
M |SUS% SUS, etc. [ [ il M AR - i
FC-FCD 1 | it ecommended
7ISZHLEE Aluminum Alloy | [ : —AgLDH] - SR
F2 ‘/‘3% Titanium Alloy [ [ | geeg:rilrceuc‘g;grﬁended
SEEM Hardened steels [ | | Il
Woomen | M Gantes 15 comtes oo A Coos| IRcomren | CBN|BEGRRE] < e ()
H : HEEEERE : B AR AR RS
S ) S = =3 < = = o 7]
MPHWO060302ZEL [ 6.35 — |3.18/3(0.2| Fig-1
MPHWO060302ZEL-0.5 [ 6.35/0.5/3.18/3|0.2| Fig-2
MPHWO060304ZEL [ [ [ 6.35| — |3.18/3/0.4| Fig-1
MPHWO060304ZEL-0.5 [ ] [ ] [ ] 6.35/0.5/3.18|3|0.4| Fig-2
MPHWO060304zFL | H# ® 635 [3183)04| _
MPHWO060308ZEL o o e o o | o 6.35] - |3183]08| "%
MPHWO060308ZEL-1.5 () o [ ) o [ ) [ ) [ 6.35/1.5|3.18|3|0.8| Fig-2,4
MPHWO060308ZFL ® |6.35| - |3.18/3/0.8
MPHWO060320ZEL [ ) [ [ ) [ 6.35/ - (318|312 |
MPNWO60308ZEL | s o o o o o 6.35] - |3.18]3[0s| "™
MPNWO060320ZEL N class [ ] [ ] [ ] [ ] [ ] 6.35/ — |3.18/3/2
SEEMICET DI VY—hZE[ JTRULTCVET O  FEEBERTY . HH) : RELEERTI .
Inserts suitable for high-hardness steels are highlighted in[___]above. @ : Stocked Items. No Mark : Manufactured upon request only.
M SmEBS  Parts
BB O35V TJRU 7—)\ARU FS4N— RUBR ST EMHIER
Parts Clamp screw Arbor screw Screw Driver Screw burning protective agent
847 o g T Q
Type ‘GT [ i
BAH VAR e ol 25 J
Cutter body N-m (T7—7 with Air hole)
EY215— Modular | ASPVM20: =
e s 250-141 | 1.1 = 104-T8 P-37
7 Fore ASPVB20¢ i 100-178

[EE] SUNBICI7— DEBFZ MG T 3B’ L7 —/\BRALETERATSL.

[Note] When supplying air and cutting agent to each flute, please use the arbor screws listed above.
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Standard cutting conditions for bottom finishing

—

KFEld T?Q'T??DC ¢1 6 (2&7‘]) 2 Flutes ¢20 (3*&7‘3) 3 Flutes ¢25 (4&7‘]) 4 Flutes
HHHl %*1;%& e EVIS-BE YD EVIS-BE YD EVIS-BEYPYD
Work Material Red indicates ’;Hjl;tbg <3DC Modular Carbide Shank <3DC Modular Carbide Shank <3DC Modular Carbide Shank
prmary Aelang =&MI| 3Dc- | 5Dc- AR |&&NI | 3Dc- | 5Dc- AR | ®&I| 3Dc- | 5Dc-
memmboes | rto | faed | %) 5pc | 7Dc |>7DC| gisa || 5Dc | 7Dc |>7DC| G || 5D | D¢ |>7De
n (min-) 1,600 | 2,390 | 2,000 | 1,600 | 1,600 [1,280 | 1,920 | 1,600 | 1,280 | 1,280 | 1,020 | 1,530 | 1,280 | 1,020 | 1,020
ve(m/min) | 80 | 120 | 100 | 80 | 80 | 80 | 120 | 100 | 80 | 80 | 80 | 120 | 100 | 80 | 80
%ﬁ?ﬁRc ﬂ'ﬁl%%?\/l vf(mm/min) | 320 | 480 | 400 | 320 | 320 | 390 | 580 | 480 | 390 | 390 | 410 | 620 | 520 | 410 | 410
A nen fz (mm/t) 01 | 01 ] 0101 01|01 01 ] 01 ] 0101/ 01 | 01 0.1 04 | 04
JP4020 |z, (mm) 02 | 02 | 02 | 02 | 02 |02 02 02 02 0202 02| 02 | 02| 02
ae (mm) 8~16 | 8~16 | 8~16 | 8~16 | 8 [10~20]10~20[10~20[10~20| 10 |12.5~2512.5~25[12.5~25[12.5~25| 12.5
n (min-) 1,000 | 2,000 | 1,400 | 1,000 | 1,000 | 800 | 1,600 | 1,120 | 800 | 800 | 640 | 1,280 | 900 | 640 | 640
vc (m/min) 50 | 100 | 70 50 50 50 | 100 | 70 50 50 50 | 100 | 70 50 50
%ﬁ%ﬁRc im)%sm vf(mm/min) | 100 | 280 | 200 | 100 | 100 | 120 | 340 | 240 | 120 | 120 | 130 | 360 | 260 | 130 | 130
R fz (mm/t) 0.05 | 0.07 | 0.07 | 0.05 | 0.05 | 0.05 | 0.07 | 0.07 | 0.05 | 0.05 | 0.05 | 0.07 | 0.07 | 0.05 | 0.05
JP4020 |3, (mm) 02 | 02 | 02 | 02 ] 02 |02 02 0202 02]02] 02 02]02]o02
ae (mMm) 8~16 | 8~16 | 8~16 | 8~16 | 8 |10~20]10~20/10~20/10~20] 10 [12.5~25/12.5~25[12.5~25[12.5~25] 12.5
Eaix fz Maximum fz (mm/t) <0.35 <0.35 <0.35
B®X ae Maximum ae(mm) <2.8 <2.8 <2.8
PR S LT |22
W AIETE_EFEREEDEIRG
Standard cutting conditions for side finishing -

gﬁ;; T(?D';,*%Dc 16 (2HIH) 2 Fiutes ®20 (3MF) 3 Fiutes ?25 (41F) 4 Fiutes
#E+1 EV1S5—BEI D EV2S-BEI VY EV2S-BEI VY
Work Material Red*gd%ates g.i)&" l;tt$ <3DC Modular Carbide Shank <3DC Modular Carbide Shank <3DC Modular Carbide Shank
primary REfang 3 =&I| 3Dc- | 5Dc- SAR |®&NI | 3Dc- | 5Dc- AR &I | 3Dc- | 5Dc-
memnooes | rato | fed | i) 5pc | 7De |>7DC| gitd g | 5Dc | 7Dc |>7PC| G || 5D | 7Dc |>7DC
n (min-) 2,990 | 4,980 | 3,590 | 2,990 | 2,990 | 2,390 | 3,990 | 2,870 | 2,390 | 2,390 | 1,920 | 3,190 | 2,300 | 1,920 | 1,920
ve (m/min) 150 | 250 | 180 | 150 | 150 | 150 | 250 | 180 | 150 | 150 [ 150 | 250 | 180 | 150 | 150
%ﬁ?ﬁRc i’.’r"‘_i%%sM vi (mm/min) | 600 | 1,000 | 720 | 480 | 480 | 720 | 1,200 | 870 | 580 | 580 [ 770 [1,280 | 920 | 620 | 620
e e fz (mm/t) 041 [ 041 | 01 | 008008 014 | 04 [ 01 | 0.08008]| 04 | 01 | 0.1 | 0.08 | 0.08
JP4020 |z, (mm) 2 2 |15 | 1 |07 | 2 2 |15 | 1 |07 | 2 2 |15 | 1 | 07
ae (mm) <0.2[<0.2]<02]<02[<02]|<02/<02]<02]|<02]/<02|<02]<02][<02]<02]<0.2
n (min-) 2,590 [ 3,990 [ 3,190 [ 2,590 [ 2,590 [ 2,080 | 3,190 | 2,550 | 2,080 | 2,080 | 1,660 | 2,550 | 2,040 | 1,660 | 1,660
vc (m/min) 130 | 200 | 160 | 130 | 130 | 130 | 200 | 160 | 130 | 130 [ 130 | 200 | 160 | 130 | 130
gi’ﬁ«%??—lRC im)%sm vi(mm/min) | 520 | 800 | 640 | 420 | 260 | 630 | 960 | 770 | 500 | 320 [ 670 [1,020 | 820 | 540 | 340
Hordened Steels fz (mm/t) 04 | 041 | 01 | 0.08 005 01 | 01 [ 01 |0.08])0.05] 041 | 01 | 0.1 | 0.08 | 0.05
JP4020 | &, (mm) 15 | 15 | 1 | 07 | 05 | 15| 15 | 1 | 07 | 05 | 15 | 15 | 1 | 07 | 05
ge (mm) <0.2[<0.2/<0.2/<0.2[<02]|<02/<02]<02]<02/<02[<02]<02[<02]<0.2]<0.2
B fz Maximum fz (mmit) <0.35 <0.35 <0.35
Eaix ae Maximum ae(mm) <2.8 <2.8 <2.8

VIBISRARSBEANFALDBVREIMECOVWTBEL CHDE T, S TOREIMEIC OV T EERAYOI2013-20 14F Tl MR- 1— A ZTEL L,

Cutting conditions shown are for work materials harder than hardened steel. For all work materials, please refer to the 2013-2014 product catalog or new product news.

(x=]

DO DYHIRERBDEIREOERZRIT O TY . RRONITINIAIR. BO. ERBEEICEYRELREL TS,
@Y FWEHABICL B TRIBIEMHED/I D BT ITF7—TO—FICLBPY < FIREEToTTEL,
OHB LIV <K T3 R LIEEZBEDVBS B ABEHIVRBICA-TEBREEZI/NHBYEIOT. ZERICHEL TREDRABICRENWN—2BUTIF REX H

REDREREZBAL . REVRIBTERENBI L EZBMOBLE T,
@A VY — b OZMIBHICTOBEOEAICKL BHBEMIEL TLEEW,

CAHRESRU 1 AXYEORKEEBAROLSICHEL TSN,

(®MZ1000,JX1045,BH250/EEXDHIICIFEL F R A EZR(TP—TO0-) TOERZEBBOLET,
@OFKBEDEIBER RKOBNDBYEITOTEALBROTTFEW,




?32(58F) 5 Fiutes @40 (6F) 6 Fiutes @50 (78F) 7 Fiutes @63 (81F) s Fiutes
<3Dc %ﬁﬁ Cﬁfiét‘gria <3Dc En%jtzr cﬁ?diejs:;ﬁa <3Dc 3Dc- | 5Dc- <3Dc 3Dc- | 5Dc-
A |SENI| 3Dc- | 5Dc- A |BENI| 3Dc- | 5Dc- M [&amT| 5Dc | 7Dc |~ 7PC M |&#mT| 5Dc | 7Dc |~ 7DC
Sored |Farpesd | 5 | 7D | > 7DC | Genl |Mavwei | 5pe | 9Dc | >7DC | oo et Gonerl | Highpess
800 | 1,200 | 1,000 | 800 800 640 960 800 640 640 390 640 510 390 390 310 510 410 310 310
80 120 100 80 80 80 120 100 80 80 60 100 80 60 60 60 100 80 60 60
400 | 600 | 500 | 400 | 400 | 390 | 580 | 480 | 390 | 390 | 280 | 450 | 360 | 280 | 280 | 250 | 410 | 330 | 250 | 250
01 | 04 | 01 | 0101|0101 01 010101010101 0101|0101 01]o0d
0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
16~32|16~32/16~32|16~32| 16 [20~40|20~40|20~40|20~40 20 |25~50|25~50|25~50|25~50| 25 |31~63|31~63|31~63|31~63| 31
500 | 1,000 | 700 500 500 400 800 560 400 400 320 510 390 320 320 260 410 310 260 260
50 | 100 | 70 | 50 | 50 | 50 | 100 | 70 | 50 | 50 | 50 | 80 | 60 | 50 | 50 | 50 | 80 | 60 | 50 | 50
130 | 350 | 250 | 130 | 130 | 120 | 340 | 240 | 120 | 120 | 120 | 250 | 200 | 120 | 120 | 110 | 230 | 180 | 110 | 110
0.05 | 0.07 | 0.07 | 0.05 | 0.05 | 0.05 | 0.07 | 0.07 | 0.05 | 0.05 [ 0.05 | 0.07 | 0.07 | 0.05 | 0.05 | 0.05 | 0.07 | 0.07 | 0.05 | 0.05
0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
16~32| 16~32 | 16~32| 16~32| 16 | 20~40 | 20~40 | 20~40| 20~40] 20 |25~50 25~50 | 25~50 | 25~50 25 |31~63|31~63|31~63 31~63| 31
<0.35 <0.35 <0.35 <0.35
<2.8 <2.8 <2.8 <2.8
$32(58F) 5Futes @40 (64F) 6 Flutes @50 (74HF) 7 Fiutes ®63(8HF) s Futes
<3Dc :EMJog[Jgr cﬁg/sr?;ria <3DC :EMJodJl.JZr Cﬁ)?dIeJSl;‘;rig <3Dc 3Dc- | 5Dc- <3Dc 3Dc- | 5Dc-
A |BENI| 3Dc- | 5Dc- A |BENI| 3Dc- | 5Dc- AR [&anT| 5Dc | 7Dc |>7P¢ @ [mamz| 5Dc | 7Dc |>7DC
S | Mg | 5pc | 7Dc |>7DC| ged | Mg | 5pe | 7Dc |>7DC| gy |t s [
1,500 | 2,490 | 1,800 | 1,500 | 1,500 | 1,200 | 2,000 | 1,440 | 1,200 | 1,200 | 960 | 1,600 | 1,150 | 960 | 960 | 760 | 1,270 | 910 | 760 | 760
150 | 250 | 180 | 150 | 150 | 150 | 250 | 180 | 150 | 150 | 150 | 250 | 180 | 150 | 150 | 150 | 250 | 180 | 150 | 150
750 | 1,250 | 900 600 600 720 | 1,200 | 870 580 580 680 | 1,120 | 810 540 540 610 | 1,020 | 730 490 490
0.1 0.1 0.1 0.08 | 0.08 0.1 0.1 0.1 0.08 | 0.08 0.1 0.1 0.1 0.08 | 0.08 0.1 0.1 0.1 0.08 | 0.08
2 2 1.5 1 0.7 2 2 1.5 1 0.7 2 2 1.5 1.2 1 2 2 1.5 1.2 1
<0.2 | <0.2| <0.2 | <0.2|<0.2|<0.2|<0.2|<02|<02)|<02]<02|<02]|<02|<02|<02|<02]|<0.2]<02]| <0.2|<0.2
1,300 | 2,000 | 1,600 | 1,300 | 1,300 | 1,040 | 1,600 | 1,280 | 1,040 | 1,040 | 830 | 1,280 | 1,020 | 830 830 660 | 1,020 | 810 660 660
130 200 160 130 130 130 200 160 130 130 130 200 160 130 130 130 200 160 130 130
650 | 1,000 | 800 520 330 630 960 770 500 320 590 900 720 470 300 530 820 650 370 270
04 | 01 | 01 | 008 005| 01 | 01 | 01 | 0.08 | 0.05| 041 | 01 | 01 | 0.08 | 0.05| 04 | 041 | 0.1 | 0.07 | 0.05
1.5 1.5 1 0.7 0.5 1.5 1.5 1 0.7 0.5 1.5 1.5 1.5 1 0.7 1.5 1.5 1.5 1.2 1
<0.2<0.2[<0.2)|<02]<02]|<02|<0.2]<02|<0.2]<02]|]<02]<02<02]<02|<02|<02]<02|<02]<0.2]<0.2
<0.35 <0.35 <0.35 <0.35
<2.8 <2.8 <2.8 <2.8
[Note]

(DThese conditions are for general guidance; in actual machining conditions

work-piece conditions.
(@To prevent tool breakage due to chips clogging tool flutes, always be sure to use an air blower, etc. to remove chips.
(3)The evacuation of swarf can cause burns, cuts or damage to the eyes please ensue the correct safety cover is fitted around the machine, and

necessary personal protection equipment is worn by the machine operator.
(@Ensure to index the insert at the correct time to ensure safety of the tool-body.
(®Make settings so that the cutting depth and per-flute feed rate do not exceed the maximum values.
(6)MZ1000, JX1045, and BH250 are not suitable for wet cutting. Use them for dry cutting (air blow).
(@Due to fire risks do not use neat cutting oil as a coolant.

adjust the parameters according to your actual machine and
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Carbide Drill
BEOH./ JAFYJR=—5=H carbide 0il Hole Non Step Borer H

IRz é"“’
Applications —

Carbide

’ FoUA) (o
o o+

ATH-Coated ~ Low Helix  Em Shank

BERE

Ds=6
6<Ds=10

:0~-0.00

8

TS EE t %Eggi?o@ 0<18015 ) :0~—0.009
S Dc :—0.003~+0.015 10<Ds :0~—-0.011
& ©
BRI \ ‘
E',Z\EE\:E_&: . BFR: L |
T_r 5£ Size (mm) T_r ;f Size (mm)
Bmd— R TE| BR | BR BTR| 2R [YwR Bmd— R fHE| BER | BR BTMR| R VR
Item Code Stock| Dc 2 £2 L Ds Item Code Stock| Dc £ £2 L Ds

Drill Flute |Underneck| Overall | Shank Drill Flute |Underneck| Overall | Shank

Dia. |Length | Length | Length Dia. Dia. |Length | Length | Length | Dia.
NSBH0200-20-ATH o 20| 24 70 NSBH0900-45-ATH () 45 | 48 | 105
NSBH0200-40-ATH ® 20 40 | 44 90 | 4.0 NSBH0900-90-ATH [ J 90 | 93 | 150
NSBH0200-60-ATH o 60| 64 | 110 NSBH0900-120-ATH | @ 9.0 120 | 123 | 180 10.0
NSBH0300-20-ATH o 20| 23 70 NSBH0900-150-ATH | @ 1150 | 153 | 210 ’
NSBHO0300-40-ATH [ J 3.0 40 | 43 90 40 NSBH0900-200-ATH | @ 200 | 203 | 260
NSBH0300-60-ATH o ) 60| 63 | 110 ) NSBH0900-250-ATH | @ 250 | 253 | 310
NSBH0300-90-ATH o 90| 93 | 140 NSBH1000-50-ATH [ ] 50 | 53 | 110
NSBH0400-20-ATH o 20| 23 70 NSBH1000-90-ATH [ 90 | 93 | 150
NSBH0400-40-ATH o 40| 43 90 NSBH1000-120-ATH | @ 120 | 123 | 180
NSBH0400-60-ATH @ 4.0 60| 63 | 110 | 6.0 NSBH1000-150-ATH | @ | 10.0 | 150 | 153 | 210 | 12.0
NSBH0400-90-ATH o 90| 93 | 140 NSBH1000-200-ATH | @ 200 | 203 | 260
NSBH0400-120-ATH | @ 120|123 | 170 NSBH1000-250-ATH | @ 250 | 253 | 310
NSBHO0500-25-ATH [ J 25| 28 80 NSBH1000-300-ATH | @ 300 | 303 | 360
NSBH0500-40-ATH o 40| 43 95 NSBH1100-55-ATH [ 55 | 58 | 120
NSBH0500-60-ATH o 5.0 60| 63 | 115 6.0 NSBH1100-90-ATH [ ] 90 | 93 | 155
NSBH0500-90-ATH o ) 90 | 93 | 145 ) NSBH1100-120-ATH | @ 120 | 123 | 185
NSBH0500-120-ATH | @ 120 | 123 | 175 NSBH1100-150-ATH | @ | 11.0 | 150 | 153 | 215 | 12.0
NSBH0500-150-ATH | @ 150 | 153 | 205 NSBH1100-200-ATH | @ 200 | 203 | 265
NSBH0600-30-ATH o 30| 33 85 NSBH1100-250-ATH | @ 250 | 253 | 315
NSBH0600-60-ATH o 60| 63 | 115 NSBH1100-300-ATH | @ 300 | 303 | 365
NSBH0600-90-ATH ® 6.0 90| 93 | 145 | 8.0 NSBH1150-60-ATH [ ] 60 | 63 | 125
NSBH0600-120-ATH | @ 120 | 123 | 175 NSBH1150-90-ATH [ ) 90 | 93 | 155
NSBH0600-150-ATH | @ 150 | 1563 | 205 NSBH1150-120-ATH | @ 120 | 123 | 185
NSBHO0700-35-ATH o 35| 38 90 NSBH1150-150-ATH | @ | 11.5| 150 | 153 | 215 | 12.0
NSBH0700-60-ATH o 60| 63 | 115 NSBH1150-200-ATH | @ 200 | 203 | 265
NSBH0700-90-ATH [ J 7.0 90| 93 | 145 8.0 NSBH1150-250-ATH | @ 250 | 253 | 315
NSBH0700-120-ATH | @ ) 120 | 123 | 175 ’ NSBH1150-300-ATH | @ 300 | 303 | 365
NSBH0700-150-ATH | @ 150 | 153 | 205 NSBH1200-60-ATH [ J 60 | 63 | 125
NSBH0700-200-ATH | @ 200 | 203 | 255 NSBH1200-90-ATH [ ] 90 | 93 | 155
NSBH0800-40-ATH [ J 40 | 43 95 NSBH1200-120-ATH | @ 120 | 123 | 185
NSBH0800-60-ATH [ J 60| 63 | 115 NSBH1200-150-ATH | @ | 12.0 | 150 | 153 | 215 | 12.0
NSBH0800-90-ATH [ ] 90| 93 | 145 NSBH1200-200-ATH | @ 200 | 203 | 265
NSBH0800-120-ATH | @ | 8.0 | 120 | 123 | 175 | 10.0 NSBH1200-250-ATH | @ 250 | 253 | 315
NSBH0800-150-ATH | @ 150 | 153 | 205 NSBH1200-300-ATH | @ 300 | 303 | 365
NSBH0800-200-ATH | @ 200 | 203 | 255 s
NSBH0800-250-ATH | @ 250 | 253 | 305 B A ONT soouttpange
NSBH0850-45-ATH | @ 45| 48 | 105 EE}%@%%@?*EL\IEW@%W 40° T,
NSBH0850-90-ATH . 90 93 150 The tool with the shortest?lute length for each diameter has a tip angle of 140°.
NSBH0850-120-ATH [ ] 8.5 120 | 123 180 For other tools, the tip angle is 135°.
NSBHOB50-150-ATH | @ | ™ | 150 153 | 210 B TR CONTIE [BRE—Dcx2] ZRRICRELT
NSBH0850-200-ATH | @ 200 | 203 | 260 CIEEL,
NSBH0850-250-ATH [ ) 250 | 253 | 310 Cutting depth should be set to (Flute length — 2xDc) as a general rule.

OFf | EEFEERTI,
@ : Stoked Items.



. *%ﬁﬂ]ﬁ“%{#ﬁ Recommended cutting conditions NSBH-ATH

kI B (HRC) | YIMEEE vo O Ut
Work material Hardness (m/min) @2 o4 »6 »8 »10 ®12
TUN\— R 40~45 20~60~80 | 0.03~0.05 | 0.06~0.08 | 0.09~0.15 | 0.12~0.2 | 0.15~0.25 | 0.15~0.25
BEEANH
SR 45~55 20~40~60 | 0.02~0.03 | 0.04~0.1 | 0.06~0.09 | 0.08~0.12 | 0.1~0.15 | 0.12~0.15
Hardened steels
55~60 10~20 0.01~0.02 |0.025~0.04| 0.04~0.06 | 0.05~0.08 | 0.07~0.1 0.07~0.1

[EDHEISREDEEICDULIT]  Setting of Cutting Conditions

KD I DAIBBIE I HER L LE T,

¥ CDREHISRE SRR OB RZR T HDT T REOIMICTlE. MNITAIR.
B, RN ECKDYIRISHZREL LS,

IO FHEEHENICKVE GG TEREEDRE TRAT Y T T EREIEE L,

KT DWERD —S VMRS B E I RIRER20E U TOKE IR HEZER
TRBEDHNDTY, 20BZBZ DIBEIFUHIEEEED FRZERICERLT
<FEEL
X@5.0UTEI—SV/NEIF2.0MPall t7%. ¢5.0%Z X294 1.5MPall £
EHRVELET,

¥MQL(ZRN NI OHZEFTED SO HEPHHOIREEC KO YIELREZ TS
BOVEMNTTERFEVEENHBDFET .

X TEFRBEOREZCINOENIL YAV, TEOIRNITO.02mmELTCH]
ATLIEE L,

HCHEDLIEIMAZER Y 25 UIHEREEE D FRKDIERDRMA TTEAL
REWV T AIDKTHRUTEDHBIC I DFE- 5 INICTERLLZE L,

KARHIF FZERS. feDdr ARETDHEC SIEVKR S LoD ERFLTLIEE LY,

B YJEIINIT57E  oriling Method
Kl TV (HARI)INI oriling of pilot hole (guide hole)

.?Eﬁl,g—\ Recommended tools -
AEMOEFY A ADBRIFHREVREZ CERALEEN
Use the product with the shortest flute length for each size of this product.
.ﬂﬂI%'& Machining depth - IEJ% X 301& tool diameter X 3.0 times
XBROL/D=10LL LORGEZEFERASTNDHEG. H1 RNNZHIFT
CERALEEL

When using a product for which the flute length is more than L/D=10, bore a guide hole first.

E {EE@&E\ 9—5“JI\ON Supplying coolant during low-speed revolution
OIEROEL THA RIINANTL &L (h=0~500min™")

Leading to the guide hole at low speed (n=0~500 min-1)

@i RIUNITH, TEKD2.0~5.0mmFaTCAMY TUTLEE L)

Stop 2.0~5.0 mm before the end of the guide hole.
*TEIRN200mMmELEDBER. EEEA=200min ' LI THA RARNANTL ZEL

When a long tool (200mm or longer) is used, position the tool to the guide hole at low revolution speed (n=200m

K TEROMIFEZBFERIEES L,

Be sure to refer to the boring procedure (under) when selecting a tool.

*¢Internal supply of water base coolant is recommended.

*These standard cutting conditions are intended as approximate values for
cutting conditions. For actual drilling, cutting conditions should be adjusted
according to the drilling shape, purpose, machine used, etc.

*If cutting chips are not smoothly ejected, perform step drilling at lengths
around the tool diameter.

% The above cutting conditions are based on the use of a water base coolant
diluted to a maximum of 20 times. When coolant dilution exceeds 20 times,
decrease the cutting speed to the lowest in the specified range. When the tool
diameter is ¢5.0 or less, the coolant pressure should be 2.0 MPa or higher,
and when the diameter is over ¢5.0, the pressure should be 1.5 MPa or
higher.

*When performing MQL (mist) machining, depending on the amount or status
of spray from the tool, it may be necessary to reduce the cutting speed in
order to perform machining.

*When changing the tool, use collet free from flaws and stains and attach the
tool firmly so that its runout is 0.02mm or less.

*When cutting fluid is used, reduce the cutting speed to a speed lower than the
lowest speed in the specified range. Take the greatest care to avoid smoke or
ignition due to heating of chips and the tool.

*Works should be gripped firmly to prevent deformation, deflection and
vibration.

in-1 or less).

B tﬂﬁu@iﬁ\ tﬂﬁ'ﬁib (NSBH'ATH) High-speed revolution for drilling feed (NSBH-ATH)

O LEHNIERIC_END DR LIIHIZRIIM UL T IEEL

After confirming that the revolution speed is increasing at the specified rate,
start cutting.

== @%WDI

A

ﬂ I"]I%g? Machining completion
OEROERICTTEZRNTLEEL (n=0~500min™")

Withdraw the tool at low speed. (n=0~500 min"")

¥ TEIRH200mmA EDBEF, EE#n=200min' LI FTHRVTLZEWL

v

When a long tool (200mm or longer) is used, withdraw the tool at low revolution speed (n=200min-1 or less).
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Carbide Drill
FBEEOH ./ JAFY 7 RK=3=H carbide 0il Hole Non Step Borer H

M tDEIZES]  Field Data
SEEHANDNK I TEHERI DREMIEZRIA

Achieves long tool life with high-performance drilling of high-hardness steels.

® DAC(50HRC) ~D7R&1F (¢6X120mm)

Drillng for DAC (50HRC)

?ﬁﬁu*ﬂ' Work material - DAC(5OHRC) IE'E:E&‘Lf Item code & size - NSBHOB00-150-ATH (d)6 00X 150X 205)
IERE Cutting depth =120mMm (HARIPiothole 12mm) I —S/ b Coolant : ZAGAMELTEIR RIEBLAH Internal water base coolant
n=3,183min" ve=60M/min  v=191mm/min  f=0.06mm/rev

NSBH-ATH

fiERmm A

Conventional A

N=1[%57TVE T4 N=1: Chipping at 5th drilled hole

1 7NE TH18 Broken at 1st drilled hole

\
0 50 100 150 200 250

INIyEL (@) No. of holes (pcs.)

ke B

Conventional B

@ SUS420J2 8Zi#4 (52HRC) ~D7&H(F (96X120mm)

Drilling for equivalent to SUS420J2

BT work material © SUSA20J 242 Equivalent to susazoi2 (B2HRC)  TEEIFE E A ttem code 8 size - NSBHOB00-150-ATH (¢6.0X 150X205)
MRS Cutting depth = 1 20mm (7]’{ R Pilot hole 1 8mm) J—3F2 B coolant : ZKGAMELTHIAR PIBB#EH internal water base coolant
n=3,183min" v.=60m/min v=191mm/min  f=0.06mm/rev

NSBH-ATH EHU@%@»I*,%E (m]I/ \;ﬂ35/\) Good wear condltlon (Number of holes drilled: 35 holes)

AEHLEA

Magnified view,of Area A

conventional AN LTVEISIVTRIE Chipping at th drilled hole

AEHLA BIERHLTS

Magnified view,of Area'A Magnified view, of Area B

. tJJTL}JU)UcM Figure: Cutting flute condition

® DAC-MAGIC(48HRC) "®D7&IF (¢6X125mm)

Driling for DAC-MAGIC (48HRC)

WEIFE SEI—FHEK
?EZHUM Work material - DAC-MAG|C(48HRC) Flank face Magnified view-_q-f_‘_f).tlj_tgf circumference corner

TE 100 : NSBHOB00-150-ATH ¢6.0x150%205
MIES Cutting depth = | 25mm (73’( 7Y Pilot hote 1 8mm)
JIATYS Non-step

J—3 2 I coolant : 7J<%'|‘5Etuﬁulﬁ ngﬁﬁ;ﬂi Internal water base coolant
n=3,183min"' ve=60m/min

vi=19Tmm/min f=0.06mm/rev

EEFEIE=0.3mm

Wear width

PINFI DIREE JUNIE) Cutting flute condition (After driling 70 holes)




U< THILEICEN. SREIDINSGIF7ZER

Achieves high-grade holes and good cutting chip removal.

©® EHEODIKEE (p6X125mm) x@iE 1 DDRICDOVT B HFRETIE

Wall surface condition (¢ 6 x 125mm) 3¥Roughness measured at 6 locations per hole.

#HIHT Work material - DAC-MAGIC(48HRC) T EZRUZEE A item code & size - NSBHOB00-150-ATH (¢6.0X 150X 205)
ﬂﬂlﬁ?_\' Cutting depth =125mm 7—5‘/ |\ Coolant - 7}(7@‘&@%“;&_ W%Bﬁﬁfﬂi Internal water base coolant f=0.06mm/rev

>
<)

w
o

=

=
-
o

X

RAETHEE  Rz(um)
Maximum height roughness

o N

o o

RiFie T ERE TREMIGI T HTIHE

Enables long tool life drilling with good dimensional accuracy

® AETE (96X25mm)

ARE 100mmTEDIREE
Condition at depth of around 100mm

Inside diameter dimensions (¢ 6 x 25mm)

0.030

i‘&'ﬁﬂh‘ Work material - DAC-MAG|C(48HRC) 0.025
T ERIZE &K item code & size - NSBHOB00-60-ATH

(¢6.0x60%115) 0.020

IR cutting depth =25mMm 0.015

=32 I Coolant : AKEIMEYIHIIR PIBBHEH

Internal water base coolant
n=3,183min" ve=60m/min
vi=191mm/min f=0.06mm/rev

0.010

HEAAX, Degree of expansion (MM)

-0.005

-0.010
0

M BiAE Re-grinding

O BMBEI-BI—T1VJDFEICKOTIE HREDMET T 255D
HHEY,
Fle BTV IJZUEWVEEIF. SSICHREENMETL. FvE
VIPHENRETHIENHDET,
B TCOBMREIBI—T4JZH8ITITHLET,

O BIfHIEN3551E. DEDEBES 1.6SU T . mINIDEE
DE Wy TINAR)H0.02mmBIAICTED KD ICHFTZL EIF
TLEELY,

—h— (R

—O— ek

—— NSBH:
D7D EDS 3mnfiEZEAIE
—O— NSBH:
FDEDS15mfHEZERE ||

TR0 NS 3mnfHE = AlE

Measurement at around 3mm from hole top ||

Measurement at around 3mm from hole top H

JND_EH S515mm{T A 7ZRIE

Measurement at around 15mm from hole top

Measurement at around 15mm from hole top

e—

RS2 400N T/RIE

-

™~ Conventional tool is chipping at 400th

drilled hole

0.005
0.000 e§§8—

100

200
INI7ER (@) No. of holes (pcs.)

300 400

S

HEIFE

Flank

7

500 600 700

K== iR

Width of horning
(0.005~0.010) xXEEDc
(0.005 ~ 0.010) X Drill Dia. Dc

AU ATH Cutting face

1. Performance may deteriorate of the initial performance due to the method of regrinding and re-coating. Without coating after regrinding, performance may be further reduced
and cause chipping or breakage of the drill. It is recommended that you ask us to regrind and recoat your dfill.

2. Finish the cutting edge surface so that its roughness is 1.6S or less and the lip height difference is 0.02mm or less.

FUIDBHESHEI—T 1V JHEOTHEDI T F UL BB ERAI THRNGELIEE,

Drill regrinding/recoating orders accepted. Please contact our sales department.
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F i1 otB) VI Carbide Drill

Im‘y 77‘{7|:|Z7_“y 7m_5_H Epoch Micro Step Borer H

mrmz P
Applications —

TE#T E_a
Statistics —_

ATH-Coated  Low Helix

B R

begil
G

EELE

h4
+0.001~+0.006

Ds=3

:0~-—0.003

[ SN 3<Ds :0~—0.004
)
@D1
wi@z [ ®Ds
PA l .
EMSBH: - -ATH
. < & size(mm)
Rimd— K % | mgDc | ®Ee | BFEL | SED 2EL | YvUoEDs
Item code Stock Drill Flute Under neck Neck Overall Shank
dia. length length dia. length dia.

EMSBH0010-1-ATH [ J 1.0
EMSBH0010-2-ATH [ ] 0.1 0.50 2.0 0.09 45 3.0
EMSBH0010-3-ATH [} 3.0
EMSBH0020-2-ATH [} 2.0
EMSBH0020-4-ATH [ ] 0.2 1.00 4.0 0.19 45 3.0
EMSBH0020-6-ATH [ ) 6.0
EMSBH0030-3-ATH [ J 3.0
EMSBH0030-6-ATH [ } 0.3 1.5 6.0 0.28 45 3.0
EMSBH0030-9-ATH [} 9.0
EMSBH0040-4-ATH [} 4.0
EMSBH0040-8-ATH [ ] 0.4 2.0 8.0 0.38 50 3.0
EMSBH0040-12-ATH [ J 12.0
EMSBH0050-5-ATH [ } 5.0
EMSBH0050-10-ATH [ J 0.5 2.5 10.0 0.48 50 3.0
EMSBH0050-15-ATH [} 15.0
EMSBH0060-6-ATH [ ) 6.0
EMSBH0060-12-ATH [ ] 0.6 3.0 12.0 0.57 55 3.0
EMSBH0060-18-ATH [ J 18.0
EMSBH0070-7-ATH [} 7.0
EMSBH0070-14-ATH [} 0.7 3.5 14.0 0.67 60 4.0
EMSBH0070-21-ATH [} 21.0
EMSBH0080-8-ATH [ ) 8.0
EMSBH0080-16-ATH [ } 0.8 4.0 16.0 0.76 60 4.0
EMSBH0080-24-ATH [ } 24.0
EMSBH0090-9-ATH [} 9.0
EMSBH0090-18-ATH [ ] 0.9 4.5 18.0 0.85 65 4.0
EMSBH0090-27-ATH [ ) 27.0
EMSBH0100-10-ATH [} 10.0
EMSBH0100-20-ATH [} 1.0 5.0 20.0 0.95 70 4.0
EMSBH0100-30-ATH [} 30.0
EMSBH0150-15-ATH [} 15.0 70
EMSBH0150-30-ATH [ } 1.5 15.0 30.0 1.44 70 4.0
EMSBHO0150-45-ATH [ ) 45.0 100
EMSBH0200-20-ATH [} 20.0 70
EMSBH0200-40-ATH [ ] 2.0 20.0 40.0 1.92 100 4.0
EMSBH0200-60-ATH [} 60.0 100

OF : IREEBMCTY,

@ : Stoked Items.

(GE) ERRLIA DT RTEMICBLTI. B HBRICHUE T, BHERICERVESHOETEL,

(Note) For products with tool dimensions other than those listed above, separate consultation is needed. Please contact our sales office.




. %ﬁtﬂﬁu%ﬁ:ﬁ Recommended cutting conditions EMSBH-ATH

7U/ \— '\yﬂ Pre-harden steels

ﬁ%i’)\ﬂiﬁ Hardened steels

1%-3‘)&1’1%]@ Hardened steels

EmI—R EfR B MR (35~45HRC) (45~55HRC) (55~60HRC)
ftem Code W e | mEmmn [xomEvizrovEm| EEfn [EoEEviZroTEm| BEMn [EOEEVI 27y TEm
length min-! mm/min Step feed min! mm/min Step feed min™ mm/min Step feed

EMSBH0010-1-ATH 0.1 1 13,369 67 0.01 12,414 41 0.01 12,414 41 0.01
EMSBH0010-2-ATH 0.1 2 13,369 67 0.01 12,414 41 0.01 12,414 41 0.01
EMSBH0010-3-ATH 0.1 3 13,369 67 0.01 12,414 41 0.01 12,414 41 0.01
EMSBH0020-2-ATH 0.2 2 10,504 70 0.02 10,027 50 0.02 10,027 50 0.02
EMSBH0020-4-ATH 0.2 4 10,504 70 0.02 10,027 50 0.02 10,027 50 0.02
EMSBH0020-6-ATH 0.2 6 10,504 70 0.02 10,027 50 0.02 10,027 50 0.02
EMSBH0030-3-ATH 0.3 3 8,913 51 0.03 8,541 43 0.03 8,541 43 0.03
EMSBH0030-6-ATH 0.3 6 8,913 51 0.03 8,541 43 0.03 8,541 43 0.03
EMSBH0030-9-ATH 0.3 9 8,913 51 0.03 8,541 43 0.03 8,541 43 0.03
EMSBH0040-4-ATH 0.4 4 8,077 46 0.04 7,520 43 0.04 7,520 43 0.04
EMSBH0040-8-ATH 0.4 8 8,077 46 0.04 7,520 43 0.04 7,520 43 0.04
EMSBH0040-12-ATH 0.4 | 12 8,077 46 0.04 7,520 43 0.04 7,520 43 0.04
EMSBH0050-5-ATH 0.5 5 6,462 46 0.05 6,016 43 0.05 6,016 43 0.05
EMSBH0050-10-ATH 05| 10 6,462 46 0.05 6,016 43 0.05 6,016 43 0.05
EMSBH0050-15-ATH 05| 15 6,462 46 0.05 6,016 43 0.05 6,016 43 0.05
EMSBH0060-6-ATH 0.6 6 5,385 46 0.06 5,013 43 0.06 5,013 43 0.06
EMSBH0060-12-ATH 0.6 | 12 5,385 46 0.06 5,013 43 0.06 5,013 43 0.06
EMSBH0060-18-ATH 0.6 | 18 5,385 46 0.06 5,013 43 0.06 5,013 43 0.06
EMSBH0070-7-ATH 0.7 7 4,615 46 0.07 4,297 43 0.07 4,297 43 0.07
EMSBH0070-14-ATH 0.7 | 14 4,615 46 0.07 4,297 43 0.07 4,297 43 0.07
EMSBH0070-21-ATH | 0.7 | 21 4,615 46 0.07 4,297 43 0.07 4,297 43 0.07
EMSBH0080-8-ATH 0.8 8 4,039 46 0.08 3,760 43 0.08 3,760 43 0.08
EMSBH0080-16-ATH 0.8 | 16 4,039 46 0.08 3,760 43 0.08 3,760 43 0.08
EMSBH0080-24-ATH 08 | 24 4,039 46 0.08 3,760 43 0.08 3,760 43 0.08
EMSBH0090-9-ATH 0.9 9 3,590 46 0.09 3,342 43 0.09 3,342 43 0.09
EMSBH0090-18-ATH 09| 18 3,590 46 0.09 3,342 43 0.09 3,342 43 0.09
EMSBH0090-27-ATH 0.9 | 27 3,590 46 0.09 3,342 43 0.09 3,342 43 0.09
EMSBH0100-10-ATH 1 10 3,231 46 0.1 3,008 43 0.1 3,008 43 0.1

EMSBH0100-20-ATH 1 20 3,231 46 0.1 3,008 43 0.1 3,008 43 0.1

EMSBH0100-30-ATH 1 30 3,231 46 0.1 3,008 43 0.1 3,008 43 0.1

EMSBH0150-15-ATH 1.5 ] 15 2,154 46 0.15 2,005 43 0.15 2,005 43 0.15
EMSBH0150-30-ATH 1.5 | 30 2,154 46 0.15 2,005 43 0.15 2,005 43 0.15
EMSBH0150-45-ATH 1.5 | 45 2,154 46 0.15 2,005 43 0.15 2,005 43 0.15
EMSBH0200-20-ATH | 2 20 1,615 46 0.2 1,504 43 0.2 1,504 43 0.2

EMSBH0200-40-ATH 2 40 1,615 46 0.2 1,504 43 0.2 1,504 43 0.2

EMSBH0200-60-ATH 2 60 1,615 46 0.2 1,504 43 0.2 1,504 43 0.2

[LTBISREDEEICDULT]  setting of Cutting Conditions

O COFREHIRHRBLBIFHFOERZRITHDTY . REOIMT TRIINTIAIX. BH. e -

FICKDRMGZRFREL TSN,
OO THH DIz BAKICIEKBEX LMD — S5/ e TRERALIEE L.
OLFGCBI(RNYIRUUYIHAH)V) [CTTEALIEE L,

OE TR(%) FEBEOINTIVREICHHULTVET
OEENZITIT 255, TELRNSERD20%L E~30%L FTORTETEBLTLEEL,

This standard cutting condition table is intended as reference cutting conditions.

The conditions should be adjusted as necessary according to the actual
conditions of machined shape, purpose, machine used, etc.

* In general, water-soluble or oil-based coolant should be used to ensure chip removal.

+ Always use with a G83 program (Peck drilling cycle).
+ Under-neck length (£2) conforms to through-hole drilling depth.
+ When drilling through holes, drill the through hole to a depth of between

[BI] O—21RE : T=5m TE :¢0.5x5m D& MIES : 5.14m (TESKiKKD)

20% and 30% of the diameter from the tip of the tool.

Ex.: For work thickness T=5mm and tool= @0.5X5mm,

drilling depth should be 5.14mm (from tip of tool).
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i1 o) VA Carbide Drill

Im‘y 77‘{7|:|Z7_“y 7m_5_H Epoch Micro Step Borer H

M tIHIZEH  Field Data

*ﬁilnﬁﬁl’\w FU lbl]ﬂI@)‘ U v h Merits of drilling hardened steel
€D sus420J2(52HRC) RRDIITIFEVDINTL oo Segopndiingsr

ERDIIE EMDING (I (WEDEHD) —HEAN—DA =Dy LT LS

(OTT )\ EINfele-ESaleM  Drrilling (electrodischarge machining, cutting) of raw material — Hardening — Finishing by wire cutting

E=8
= = )
wE ANGEADT G )

Proposal Drilling of hardened steel

MEANTZEAMNYI THET. MEAREMREDAIRE,

By stocking hardened steel blanks, delivery time can be shortened.

5l : SUS420J2 (52HRC) 7E®0.5 JUERS @ 11mm (L/D=22 {&) D#7iI (300 77)

Example: Fine hole boring of SUS420J2 (52HRC); Hole diameter: ¢ 0.5; Hole depth: 11mm (L/D=22x); 300 holes

%@IE Electrodischarge machining . %@%ﬁlﬁ C ¢03 ﬁﬁ/ \",f 7%*@%@ = 250 H

[ — Electrode unit price: Unit price of ¢0.3 copper pile electrode = ¥250

° 'F%E:&)Iﬁge%:trodg:g-rgseéeltgg%?x 150mm . HI]IH%FQ : ﬁi% + A4V —hvph= .I Oﬁ

(2] E’i&;&:rﬁn Processing time: Electrodischarge machTing + wire cutting = 10 minutes

© D P—NYNTHE LS -EmBN/1A S0BUE

Finishing by wire cutting Tool life: 6 holes per electrode = 50 electrodes required
BR CleR
Current method Proposal
%o%fne'o;%zfxfs Fine hole eleﬁgd\is%?sge machining EMSBHOO50-15-ATH
C TE&H Tool unit price (¥ /7 pes.) ¥250 ¥12,300
L TEHm Tool life (57K pes.) 6 300
N2 1 OwvkyeE Hole count per lot (7% hole /T 10t) 300 300
Tme 1 0OvhOIITIERE  Processing time perlot (93 min. /OIS Iot) 3000 750
ce 1 OvcOTESE Tool cost per lot (¢./0v 10t) ¥12,500 ¥12,300
Tt T ExTiapsRS Tool replacement ime (93" min. /7K pes.) 1 1
MC %WE Machine cost ({EE{E Assumed value 50¥/ﬁ min.) ¥50 ¥50
Xe 1 OvhOINTE Processing cost perlot (¥, 1w 1ot) ¥165,000 ¥49,800
IMIT&EDLZER Processing cost ratio (%) 100% 30.20%

BRI Monthly processed hole count (7 hole) 300 300
BERNIRETORMMNIE  ren mosscungtime (¢ F month) ¥165,000 ¥49,800

Dulﬁﬁﬁ*ttbiﬁ lJt ﬁg 70%%“5,;& " Processing cost is reduced by about 70% compared to conventional method!!

EEE&W l:ﬁ lJ T [ ¥ﬁ 1t*§ EE'EﬁE New specifications suitable for high-hardness steels provide high performance.
® $0.5 SUS420J2(52HRC) ADIHBIF Drilng for 60.5 SUS420J2 (52HRC)

#RHEH work material : SUS420J2(52HRC) EATE Tool :@0.5X BT underneck 15mm(L/D=30D) MRS Cutting depth =15mm
29— Coolant : ZKGAELTEIR SEBEEIH External water base coolant 1=10,000min! ve=15m/min vi=50mn /min f=0.005mm /rev Step=0.05mm

EMSBS @ EMSBH

‘W

EMSBH

0 20 40 60 80 100 120 140
BDI/'*'\%Z No. of drilling holes

EMSBSI343 7XBTHEICX LT, EMSBH [&1257%&F T OK

Although EMSBS broke on the 43rd hole, EMSBH was OK up to the 125th hole!!




® ¢90.5 SUS440C 1HE+B(B60HRC) NDI&BIF Driing for ¢ 0.5 Equivalent to SUS440CH(BOHRC)

*ﬁﬁu*ﬂ' Work material : SUS440C *H%*Zf@ Equivalent to SUS440CH) (BOHRC) EFEIE: Tool : EMSBHOO50-5-TH (L/D=1 OD)
7—5) |\ Coolant - 7_}(7§'|'§t)_]ﬁu7ﬁ ﬂfzﬂ!nuim External water base coolant n=1 0,000min" ve=15m/min

vi=50mm/min f=0.005mm/rev Step =0.05mm ﬂuIH%ﬁEﬁ Drilling time =50% 7 sec./hole

507?50)_7“5 Hole diame_ter of 50th hole

5, o

. B g w |

S e
74X 1 0.494mm

Hole dia.

M7 50 7T e on .
Drilled hole count: 50 holes lb DLE‘IJ JUE 1 0.495mm

60HRCICH LT L/D=10 Dy&HI[FH'507vF Chl L oIgE!

Enabled drilling of up to 50 holes of L/D=10 on 60HRC material!

® $0.1 SKD11(60HRC) NMDJ&HIF Driing for ¢0.1 SKD11(60HRC)

?ﬁ‘ﬁuﬁ Work material - SKD1 1 (BOHRC) 1EmI§ Tool ¢0 1X E—F under neck | mm(L/D=1 DD)
BDI%ES Cutting depth =Tmm Z—32/ b coolant : 7}(;@'&@%”,& 9*%53@553 External water base coolant 1= 1| 2,500min“ ve=3.9m/min
v=87mm/min  f=0.007mm/rev Step =0.01mm

EREEEHA 2 7]NBETHiE

Conventional tool for high-hardness steel broke on 2nd hole.

ERSEE
HIFARUIL

Conventional drill
for high-hardness
steels

EMSBH

0 2 4 6 8 10 12 14 16 18
INLYYEY No. of drilling holes

EREEEEAR IV 2RE CHBICHLT, Ty I T/ I0ZFY a1

Although a conventional drill for high-hardness steel broke on the 2nd hole, Epoch Micro Step Borer H was able to bore 16 holes!

B INTAERUINTIAFO;EER Driling method and attentions on drilling
<-FI'T F U “IICDL\_C > About pilot holes <7]|]Ij°|:| 7“5.L\|::)Ut > About machining programs

KERAZY—5— (TR WIC83 (NyIRUUZTYAT))) UIrLvR
FA—TR—IVIRY1—YaV/\—R T EfroC b, o
. 8B J7L YA 408 1 0.05~0.1m et
EPDBEH-ATH) ZMERAL &0 HEU T 7LV AME : . L Rferonce
- H) ZCERLIEE L. 4 50D &8 BBaE.T—2 FELDE posiion
WS G83TOISLICKDATYIINL ZEND30%7) TOMEICREL TLIEE L),
ZI1oCLIEE L, (% {(Q_]é( E'FOES] O)OmmG)U?T’l/‘JZ T
MRS : BEROB0%RSETCTUTA s = —U. oM
nTdraL = #387 J0— 5% : 0.05mm
(B ¢0. 10852 0.06mm) ATV IMIICT RO/ S X — &R EEEIC CEBLEE V. TD
(P TR e siep dling. BENAZFVNIBEIRSBAEMDSOFT. | Hoyn_=
Use of a special starter (our Epoch Deep Ball Evolution Always perform drilling using a G83 program
Hard EPDBEH-ATH) is recommended. — (Peck drilling cycle). ANrsreesh
Be sure to perform step drilling using a G83 program. piray Recommended reference position: 0.05 to 0.1mm However, dizgance I~—]
Drilling depth: Be sure to perform drilling to a depth of Depth fortaspggg/rat;otﬁ OE grleda_terbtf}an 5':1)D ‘h: pos'tf"t’}': shoull(d be &
60% of the tool diameter. (For example, 0.06mm deep (sgx‘a:sFm g"fx 180%?" t;:iOsvivéckﬁe?gtﬁcfe?ereﬁcgor . c~ ]
for a tool diameter of ¢ 0.1mm) R 0, = osition = -0.3mm) '
BRDB0%FTILT R i .
Dﬁ' to 60% °?dia'"e'e" Bgﬁ:r%@i%%ﬁ?d?#g igiﬁz ﬂ?frﬂﬁi’ ;?é?gmgt]er setting screen.
If these values are large, machining time may become longer.

<T—=—F MCDULYT > About coolants <BiEDFEEICDULNT > About fast feed rates

EAMNCIE M or KBMEI—S Vb B FRIRVEES., BXDEENERTE
#ELE T, BEITET DIHEHHDET,

COBF, I—SVRDRAFEICHBELD #E22 © 20m/min IR

[SERELTLEE L, (30D : Bm/min )

In general, oil-based or water-soluble coolants are When the below-neck length is long, if the fast feed
recommended. rate is too fast, bit may be broken.

When using, set it up so that the coolant hits the Recommended: 20m/min. or less

(for greater than 30D, 5m/min. or less)

>

flute tips.
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1B Fi{ Ty e\ 0091 [0ba BVl Carbide Threading Cutter
-
= o — .
2R IRYIT ALY =)V epoch Thread mil
[ )
- Al T A g "M PN
- Sl Apvlications e ey wEE  TRE U UE BANE BANE BANE
EB a2l 45~55HRC  55~B5HRC  65~72HRC
Left-hand edge
a)DcI }Ds
e
L \
|
ET-(U)I = B - mm  Unit: mm
oo e - = BB TR | SEL | B AL | BREEE | A2l
Esc I e 2 =7 o) 28 ] O o S S W
5 — | ET-0.4-4-PN 0 M2 0.4 14 | 4 4 50| 6 | - | 004 | (12,100)
5 ET-0.45-4.4-PN | [J M2.2 045 | 16 | 4 44 | 50| 6 | - | 004 | (12,100)
7  RUEE |ET-0455-PN | [ M2.5 045 | 18 | 4 5 50| 6 | - | 005 | (12,100)
Y D1x2fs | ET-0.5-6-PN 0 M3 0.5 24 | 4 6 50| 6 | - | 006 9,010
7 o Metic frosgs| ET-0.7-8-PN ° M4 0.7 31 | 4 8 50| 6 | - | 008 9,200
Thread depth: | ET-0.8-10-PN___ | @ M5 0.8 38 | 4 10 50 6 | - | 01 9,490
2xDi ET-1.0-12PN | @ M6 1 46 | 4 12 50 6 | - | 011 9,680
ET-1.25-16-PN__| @ M8 1.25 | 62 | 4 16 70| 10 | - | 015 | 15,100
ET-1.5-20-PN | @ M10 1.5 75 | 4 20 70| 10 | - | 018 | 15,700
ET-1.75-24-PN__| @ M12 175 | 9 4 24 80| 10 | - | 022 | 16,800
ET-2-32-PN O M16 2 15 | 4 32 | 100| 12 | - | 029 | (32,000)
ET-2.5-36-PN___ | [ M18 25 | 14 4 36 [135] 16 | O | 032 | (60,200)
- ET-2.5-40-PN | [ M20 25 | 15 4 40 [135| 16 | O | 036 | (60,200)
ET-0.45-PN 0 M2 0.4 14 | & 5 50] 6 | - | 004 | (12,100)
G ET-0.45-55-PN | [J M2.2 045 | 16 | 4 56 | 50 6 | - | 004 | (12.100)
U RUZE [ET-0.456.25PN | [ M2.5 045 | 18 | 4 625| 50| 6 | - | 005 | (12,100)
" D1x2.5f& ET-05-7.5PN | @ M3 0.5 24 | 4 75 | 50| 6 | - | 0.06 9,010
S o rore o | ET-0.7-10-PN | @ M4 0.7 31 | 4 10 50| 6 | - | 008 9,200
3 Theaddeptn | ET-0.8-125-PN | @ M5 0.8 38 | 4 1256 | 50| 6 | - | 0. 9,490
¥ 25%xDi [ ET-1.0-15-PN___| @ M6 1 46 | 4 15 50 6 | - | 011 9,680
ET-1.25-20-PN | @ M8 125 | 62 | 4 20 70| 10 | - | 015 | 15,100
ET-1.5-25-PN | @ M10 1.5 75 | 4 25 70| 10 | - | 018 | 15,700
ET-1.75-30-PN__| @ M12 175 | 9 4 30 80| 10 | - | 022 | 16,800
ET-2-40-PN 0 M16 2 15 | 4 40 | 100 12 | - | 0.9 | (32,000)
ET-2.5-45-PN | [ M18 25 | 14 4 45 [ 135] 16 | O | 0.32 | (60,200)
ET-2.550-PN___| [ M20 25 | 15 4 50 [ 135] 16 | O | 036 | (60,200)
| ET-U64-3.7-PN | ] |No.1-64UNC | 1.854| 0.397 | 1.4 | 4 37 | 501 6 | - | 004 | (12,200)
. ET-U56-4.4-PN__ | [ |No.2-56UNC | 2.184] 0.454 | 1.65 | 4 44 | 50| 6 | - | 005 | (12,200)
K pUEx | ET-U4B5-PN ) |No.3-48UNC | 2.515| 0.529 | 1.9 | 4 5 50| 6 | - | 006 | (12,200)
2 pyxofe | ET-U40-5.7-PN | [J |No.4-40UNC | 2.845 0.635 | 2.1 | 4 57 | 50| 6 | - | 007 | (12,200)
B ites traagslET-U32-7-PN ) |No.6-32UNC | 3.505| 0.794 | 2.55 | 4 7 50| 6 | - | 008 | (12,500
7 Threaodeptn | ET-U36-8.3-PN | [ [No8-36UNF | 4.166] 0.706 | 3.3 | 4 83 | 50| 6 | - | 009 | (12,500)
2% D ET-U24-9.7-PN__ | [ |No.10-24UNC| 4.826| 1.058 | 35 | 4 9.7 | 70| 6 | - | 011 | (13,800)
1 ET-U20-12.7-PN_| [J |1/4-20UNC | 6.35 | 1.27 | 475 | 4 127 | 70| 6 | - | 045 | (13,900)
Erd ET-U28-12.7-PN_| [ |1/4-28UNF | 6.35 | 0.907 | 5 4 127 | 70 6 | - | 0.5 | (13,800
o ET-U18-15.9-PN_| [ |5/16-18UNC | 7.938] 1.411 | 6 4 159 | 80| 10 | - | 018 | (21,600)
gg ET-U16-19.1-PN | [ |3/8-16UNC | 9.525| 1.588 | 6.7 | 4 191 | 80| 10 | - | 022 | (22,000)
z ET-U14-22.2-PN_| [J |7/16-14UNC |11.112| 1.814 | 7.7 | 4 222 | 80| 10 | - | 025 | (22,300)
ET-U13-25.4-PN | [J [1/2-13UNC_ |12.7 |1.954 | 9.2 | 4 264 | 80| 10 | - | 0.9 | (22,700)
5 ET-U12-28.6-PN_| [ |9/16-12UNC |14.288] 2.117 | 10.5 | 4 286 | 100 12 | - | 0.32 | (30,900)
E ET-U11-31.8-PN_| [ |5/8-11UNC_ |15.875| 2.309 | 11.4 | 4 31.8 [ 100 12 | - | 035 | (31,000)
T ET-U64-4.6-PN__| [J |No.1-64UNC | 1.854] 0.397 | 1.4 | 4 46 | 501 6 | - | 004 | (12,200)
. ET-U56-5.5-PN | [] |No.2-56UNC | 2.184] 0.454 | 1.65 | 4 55 | 50| 6 | - | 005 | (12,200)
7 fUEE | ET-U48-6.3-PN | (] [No348UNC | 2515(0529 | 1.9 | 4 63 | 50| 6 | - | 006 | (12,200)
D1X25f% |ET-U40-7.1-PN | [ [Nod-40UNC | 28450635 | 2.1 | 4 71 | 50| 6 | - | 007 | (12,200)
O e [ET-U32-8.8-PN_| [1No.6-32UNC | 3505] 0.794 | 255 | 4 88 | 50| 6 | - | 008 | (12,500)
L O vona dentre | ET-U36-10.4-PN_| (] |No.8-36UNF | 4.166] 0.706 | 3.3 | 4 104 | 50| 6 | - | 009 | (12,500)
7 25xDr | ET-U24-12.1-PN | [] |No.10-24UNC | 4.826| 1.058 | 35 | 4 121 | 70| 6 | - | 011 | (13,800)
> ET-U20-15.9-PN | [ |1/4-20UNC | 6.35 | 1.27 | 475 | 4 159 | 70| 6 | - | 045 | (13,900)
g ET-U28-15.9-PN_| [J |1/4-28UNF | 6.35 | 0.907 | 5 4 159 | 70| 6 | - | 045 | (13,800
ET-U18-19.8-PN | [ |5/16-18UNC | 7.938| 1.411 | 6 4 198 | 80| 10 | - | 0.8 | (21,600)
li ET-U16-23.8-PN | [ |3/8-16UNC | 9.525| 1.588 | 6.7 | 4 238 | 80| 10 | - | 0.2 | (22,000
2 ET-U14-27.8-PN | [J |7/16-14UNC |11.112| 1.814 | 7.7 | 4 278 | 80| 10 | - | 0.5 | (22,300
~ ET-U13-31.8-PN | [J [1/2-13UNC_ |12.7 |1.954 | 9.2 | 4 31.8 | 80| 10 | - | 0.29 | (22,700)
2 ET-U12-35.7-PN_| [ |9/16-12UNC |14.288| 2.117 | 10.5 | 4 36.7 | 100 12 | - | 032 | (30,900)
ET-U11-39.7-PN_| (] |5/8-11UNC_ |15.875| 2.309 | 11.4 | 4 397 | 100 12 | - | 0.35 | (31,000)

@ : Stoked ltems.

(] Stocked by specified distributor. Contact with our sales department.

For information about tool diameter correction, refer to the item in "Cautions on use" on p. 91.

%ﬁﬂﬁ*ﬁla’?o 1 SE4HIEE~ 7%%*%%3@%{%%%7?\[_/(8035?0 Prices listed are as of April 2013, and are unit prices excluding consumption tax.



. *%ﬁﬂ]ﬁ“%{#ﬁ Recommended cutting conditions ET-PN

15 AP Hardened Steels

152 A8 Hardened Steels

5t AN Hardened Steels

?ﬁﬁUH_ 45 ~ 55HRC 55 ~ 62HRC 62 ~ 66HRC
Work material SKD61,HPM38 SKD11,YXR3 SKH51,HAP40
IHIRE ve (m/min) 50~ 55~60 40~45 ~50 30~35~40
U TER(mm) | EEn | EDRE vi | 1THEDE R | EEE n | EDERE v | 1EDE - | O n | EDRE vi | 1UZXDE 2

Thread dia. Tool dia.(mm) (min) (mm/min) (mm/t) (min1) (mm/min) (mm/t) (min-1) (mm/min) (mm/t)
M2 1.4 12,500 105 0.007 10,200 73 0.006 8,000 58 0.006
M2.2 1.6 10,900 107 0.009 9,000 69 0.007 7,000 53 0.007
M2.5 1.8 9,700 109 0.01 8,000 72 0.008 6,200 56 0.008
M3 2.4 7,300 82 0.014 6,000 59 0.011 4,600 40 0.011
M4 3.1 5,600 96 0.019 4,600 62 0.015 3,600 49 0.015
M5 3.8 4,600 102 0.023 3,800 66 0.018 2,900 50 0.018
M6 4.6 3,800 106 0.03 3,100 67 0.023 2,400 52 0.023
M8 6.2 2,800 101 0.04 2,300 64 0.031 1,800 50 0.031
M10 7.5 2,300 113 0.049 1,900 72 0.038 1,500 57 0.038
M12 9 1,900 112 0.059 1,600 72 0.045 1,200 54 0.045
M16 11.5 1,500 120 0.07 1,200 74 0.055 1,000 62 0.055
M18 14 1,300 95 0.082 1,000 56 0.063 800 45 0.063
M20 15 1,200 100 0.083 1,000 64 0.064 700 45 0.064
No.1-64UNC 1.4 12,500 86 0.007 10,200 60 0.006 8,000 47 0.006
No.2-56UNC 1.65 10,600 93 0.009 8,700 60 0.007 6,800 47 0.007
No.3-48UNC 1.9 9,200 90 0.01 7,500 59 0.008 5,900 46 0.008
No.4-40UNC 2.1 8,300 104 0.012 6,800 64 0.009 5,300 50 0.009
No.6-32UNC 2.55 6,900 113 0.015 5,600 67 0.011 4,400 53 0.011
No.8-36UNF 3.3 5,300 88 0.02 4,300 57 0.016 3,400 45 0.016
No.10-24UNC 3.5 5,000 121 0.022 4,100 77 0.017 3,200 60 0.017
1/4-20UNC 4.75 3,700 116 0.031 3,000 73 0.024 2,300 56 0.024
1/4-28UNF 5 3,500 98 0.033 2,900 62 0.025 2,200 47 0.025
5/16-18UNC 6 2,900 110 0.039 2,400 70 0.03 1,900 56 0.03
3/8-16UNC 6.7 2,600 136 0.044 2,100 85 0.034 1,700 69 0.034
7/16-14UNC 7.7 2,300 141 0.05 1,900 91 0.039 1,400 67 0.039
1/2-13UNC 9.2 1,900 126 0.06 1,600 81 0.046 1,200 61 0.046
9/16-12UNC 10.5 1,700 117 0.065 1,400 74 0.05 1,100 58 0.05
5/8-11UNC 11.4 1,500 118 0.07 1,300 79 0.054 1,000 61 0.054

PIHISRERISFEANTLDEVEHIMEC DOV TREL CHBDE T, £ COWBIMIEC DOV T Em=—1—RAZTELEE 0,

Cutting conditions shown are for work materials harder than hardened steel. For all work materials, please refer to the new product news.

[EE] OTRys2LyRILEHRCITIEAISTT.,
@ LERYIHIRFFR(E. WEDRUBATY . MEHRUOYIHIREHTEL TS, A EOEEROEE (P.O 1) EERLTHHL T,
@ITHIGANUA)LBRHEENTTLENC (RIBSIERER) 2L TV VY= I Y S ECHRAIERL,
@ LEFHFRICHU T XDRER, HRUNIROTERLDROREERL TNE T Fe, 1 VRO BB TORBEERLTVET .
CHREIN. MITRICEDE T B —S Y NE@AL TR,
O DYHIRHRETEIRHOBELERT SO TY REOIT CHERRMEICRORIFEBRL TS,

[Note]

1.Epoch Thread Mill is a tool exclusively for tapping the inside of holes.
2.The above cutting conditions are only for standard threads. For the cutting conditions for fine threads, refer to the item in "Cautions on use" on p. 91.

3.The machinery should be a machining center equipped with NC (numerical control) equipment having a helical interpolation function.
4.The feed rate stated in the above conditions table is the feed rate at the tool center during tapping. In addition, the per-tooth feed rate is the numerical value at the cutting point.

5.Use the appropriate coolant for the work material and machining shape.
6.These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine conditions.
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Qe A7 QUlAaNI—L Wal—Uid  BHEDES S AHS ST

Fi{ Ty e\ 0091 [0ba BVl Carbide Threading Cutter
" —
IRYIDALVYEZ=)V epoch b Thread wil
BRGNS | e e A WEE TEE  JU\KVE BANE  BANE  HANS
asl 45~55HRC  55~B5HRC  65~72HRC
Left-hand edge
o] R m—
MV
L |
EDT (u) -" ".l"‘ ".- BT o mm  Unit: mm
oK = BHETR|2RL| VryoR| 74 | BRALE | A2\ FmEE)
Eﬁeiq:cI:Ode t\ ?S%)% thzrg;d d51 'éa: Ztl:lth? N?Jof%flzes Under Neck Length| CL)‘;/:S;?TI: ShankSDia. I-Orﬁ:rfll; Cgﬁ%‘}rﬁn (ﬁﬁ%ﬁﬁ;ﬁ&%ﬁm
— | EDT-0.4-4-TH 0 M2 0.4 4 | 4 4 50| 6 | - | 004 | (13,300)
EDT-0.45-4.4-TH | [J M2.2 045 | 16 | 4 44 | 50| 6 | - | 0.04 | (13,300)
RUZEE | EDT-0.45-5-TH 0 M2.5 045 | 1.8 | 4 5 50| 6 | - | 005 | (13,300)
D1x2{& |EDT-0.5-6-TH D) M3 0.5 24 | 4 6 50| 6 | - | 006 9,910
For Motic frongs | EDT-0.7-8-TH ° M4 0.7 31 | 4 8 50| 6 | - | 008 | 10,100
Thread depth: | EDT-0.8-10-TH D) M5 0.8 38 | 4 | 10 50 6 | - | o1 10,400
2xDi EDT-1.0-12-TH ° M6 1 46 | 4 | 12 50| 6 | - | 011 10,600
EDT-1.25-16-TH | @ M8 125 | 62 | 4 | 16 70 10 | - | 015 | 16,600
EDT-1.5-20-TH ° M10 15 765 | 4 | 20 720 10 | O | 018 | 17,300
EDT-1.75-24-TH | @ M12 175 | 9 4 | 24 80 10 | O | 022 | 18,500
EDT-2-32-TH 0 M16 2 M5 | 4 | 32 |100] 12 | O | 029 | (35,100
EDT-2.5-36-TH 0 M18 25 | 14 4 | 36 [135] 16 | O | 032 | (66,200
EDT-2.5-40-TH 0 M20 25 | 15 4 | 40 [135] 16 | O | 0.36 | (66,200)
| EDT-0.4-5-TH 0 M2 0.4 14 | 4 5 50 | 6 | - | 004 | (13,300)
EDT-0.45-55-TH | 1|  M2.2 045 | 16 | 4 55 | 50| 6 | - | 004 | (13.300)
fAUZEx | EDT-0.45-6.25-TH | M2.5 045 | 18 | 4 625 50| 6 | - | 0.05 | (13,300)
D1x2.5( | EDT-05-7.5-TH | @ M3 0.5 24 | 4 765 | 50| 6 | - | 006 9,910
for Voo e | EDT-0.7-10-TH D) M4 0.7 31 | 4 | 10 50| 6 | - | 008 | 10,100
Throsd depth. | EDT-0.8-12.5-TH | @ M5 0.8 38 | 4 | 125 | 50| 6 | - | 0.1 10,400
25xD1 | EDT-1.0-15-TH D) M6 1 46 | 4 | 15 50 6 | - | o011 10,600
EDT-1.25-20-TH | @ M8 125 | 62 | 4 | 20 720 10 | - | 015 | 16,600
EDT-1.5-25-TH ® M10 15 75 | 4 | 25 70 10 | O | 018 | 17,300
EDT-1.75-30-TH | @ M12 175 | 9 4 | 30 80| 10 | O | 022 | 18,500
EDT-2-40-TH O M16 2 M5 | 4 | 40 [100] 12 | O | 029 | (35100
EDT-2.5-45-TH 0 M18 25 | 14 4 | 45 [135] 16 | O | 032 | (66,200)
EDT-2.5-50-TH O M20 25 |15 4 | 50 |135] 16 | O | 0.36 | (66,200)
EDT-U64-3.7-TH | [] |No.1-64UNC | 1.854] 0.397 | 1.4 | 4 37 | 50 6 | - | 0.04 | (13,400)
EDT-U56-4.4-TH | [] |N0.2-56UNC | 2.184 0.454 | 1.65 | 4 44 | 50| 6 | - | 0.05 | (13,400)
faUEsx | EDT-U48-5-TH [ |No.3-48UNC | 2515/ 0.529 | 19 | 4 5 50| 6 | - | 006 | (13,400)
D1x2{& | EDT-U40-5.7-TH | [J[No4-40UNC | 2845/ 0.685 | 2.1 | 4 57 | 50| 6 | - | 0.07 | (13,400)
or Unifen treas EDT-U32-7-TH [ [No.6-32UNC | 3505 0.794 | 255 | 4 7 50| 6 | - | 008 | (13,800
Throad doptn | EDT-U36-8.3-TH | [ |No.8-36UNF | 4166/ 0.706 | 3.3 | 4 83 | 50| 6 | - | 0.09 | (13,800)
2 Di EDT-U24-9.7-TH | [] |No.10-24UNC| 4.826 1.058 | 35 | 4 97 | 70| 6 | - | 011 | (15,200)
EDT-U20-12.7-TH | [1|1/4-20UNC | 6.35 | 1.27 | 475 | 4 | 127 | 70| 6 | - | 015 | (15,300
EDT-U28-12.7-TH | [ |1/4-28UNF | 6.35 | 0.907 | 5 4 | 127 | 70| 6 | - | 015 | (15200)
EDT-U18-15.9-TH | []|5/16-18UNC | 7.938] 1.411 | 6 4 | 159 | 80| 10 | - | 018 | (23,700
EDT-U16-19.1-TH | (] |3/8-16UNC | 9525/ 1.588 | 6.7 | 4 | 191 | 80| 10 | - | 022 | (24,200
EDT-U14-22.2-TH | (1|7/16-14UNC |[11.112] 1.814 | 7.7 | 4 | 222 | 80| 10 | O | 025 | (24,600
EDT-U13-25.4-TH | []|1/2-13UNC [127 |1.954 | 92 | 4 | 254 | 80| 10 | O | 029 | (24,900
EDT-U12-28.6-TH | [ |9/16-12UNC |14.288| 2117 | 105 | 4 | 286 |100 | 12 | O | 032 | (34,000
EDT-U11-31.8-TH | [ 5/8-11UNC |15.875/ 2.309 | 11.4 | 4 | 31.8 | 100 | 12 | O | 035 | (34,100
EDT-U64-4.6-TH | [ |No.1-64UNC | 1.854] 0.397 | 1.4 | 4 46 | 50 6 | - | 0.04 | (13,400)
EDT-U56-5.5-TH | [ |No.2-56UNC | 2.184] 0.454 | 1.65 | 4 55 | 50| 6 | - | 0.05 | (13,400)
faUEx | EDT-U48-6.3-TH | [ No.3-48UNC | 2515/ 0.529 | 1.9 | 4 63 | 50| 6 | - | 0.06 | (13,400)
D1x2.5¢% | EDT-U80-7.1-TH | (J [No.4-40UNC | 2845 0.635 | 2.1 | 4 71 | 50| 6 | - | 007 | (13,400)
o Unig o [EDT-U32-8.8-TH | [ [No.6-32UNC | 3505 0.794 | 265 | 4 88 | 50| 6 | - | 008 | (13,800)
Thrond dopte | EDT-U36-10.4-TH | (] [No.8-36UNF | 4.166/ 0.706 | 33 | 4 | 104 | 50| 6 | - | 0.09 | (13,800)
25xD: | EDT-U24-121-TH | [] |No.10-24UNC | 4.826/ 1.058 | 35 | 4 | 121 | 70| 6 | - | 0.11 | (15,200)
EDT-U20-15.9-TH | [J |1/4-20UNC | 635 | 1.27 | 475 | 4 | 159 | 70| 6 | - | 015 | (15,300
EDT-U28-15.9-TH | [J |1/4-28UNF | 635 | 0.907 | 5 4 | 1569 | 70| 6 | - | 015 | (15,200
EDT-U18-19.8-TH | []|5/16-18UNC | 7.938| 1.411 | 6 4 | 198 | 80| 10 | - | 048 | (23,700)
EDT-U16-23.8-TH | []|3/8-16UNC | 9525/ 1.588 | 6.7 | 4 | 238 | 80| 10 | - | 022 | (24,200
EDT-U14-27.8-TH | (] |7/16-14UNC |11.112| 1.814 | 7.7 | 4 | 278 | 80| 10 | O | 025 | (24,600
EDT-U13-31.8-TH | [1|1/2-13UNC [127 |1.954 | 92 | 4 | 318 | 80| 10 | O | 029 | (24,900)
EDT-U12-35.7-TH | []|9/16-12UNC |14.288| 2117 | 10.5 | 4 | 357 | 100 | 12 | O | 032 | (34,000
EDT-U11-39.7-TH | [ |5/8-11UNC |15.875] 2.300 | 11.4 4 39.7 | 100 12 O | 035 | (34100)

OF | IREEBRCTI, [ HEREEEETT,

Stoked Items.

BUHERNOEGE LS
(] Stocked by specified distributor. Contact with our sales department.

LYo

For information about tool dlameter correctlon refer to the |tem in Cauhons on use"on p. 91.

]‘E%Z{ﬂﬁ%lzmo 1 3E4H£EE\ 5%§*ﬁ}ﬁi®$1ﬁ’é§ﬁbt3§bi?’o Prices listed are as of April 2013, and are unit prices excluding consumption tax.



. *%ﬁﬂ]ﬁ“%{#ﬁ Recommended cutting conditions EDT-TH

Seae WSIURYIAW JO Seale [eimanis Guryng

e 15 APEH Hardened Steels 152 AXUEH Hardened Steels gt AN Hardened Steels
?EHUH_ 45 ~ 55HRC 55 ~ 62HRC 62 ~ 66HRC
Work material SKD61,HPM38 SKD11,YXR3 SKH51,HAP40
HIELRE ve (m/min) 50~ 55 ~60 40~45 ~50 30~35~40
O’ TER(mm) | EEn | EDRE vi | 1THEDE R | EEE n | EDERE v | 1IEDE - | T n | EDRE vi | 1UZXDE 2

Thread dia. Tool dia.(mm) (min1) (mm/min) (mm/t) (min1) (mm/min) (mm/t) (min") (mm/min) (mm/t)
M2 1.4 12,500 90 0.006 10,200 73 0.006 8,000 58 0.006
M2.2 1.6 10,900 83 0.007 9,000 69 0.007 7,000 53 0.007
M2.5 1.8 9,700 87 0.008 8,000 72 0.008 6,200 56 0.008
M3 2.4 7,300 64 0.011 6,000 53] 0.011 4,600 40 0.011
M4 3.1 5,600 76 0.015 4,600 62 0.015 3,600 49 0.015
M5 3.8 4,600 79 0.018 3,800 66 0.018 2,900 50 0.018
M6 4.6 3,800 82 0.023 3,100 67 0.023 2,400 52 0.023
M8 6.2 2,800 78 0.031 2,300 64 0.031 1,800 50 0.031
M10 7.5 2,300 87 0.038 1,900 72 0.038 1,500 57 0.038
M12 9 1,900 86 0.045 1,600 72 0.045 1,200 54 0.045
M16 11.5 1,500 93 0.055 1,200 74 0.055 1,000 62 0.055
M18 14 1,300 73 0.063 1,000 56 0.063 800 45 0.063
M20 15 1,200 77 0.064 1,000 64 0.064 700 45 0.064
No.1-64UNC 1.4 12,500 73 0.006 10,200 60 0.006 8,000 47 0.006
No.2-56UNC 1.65 10,600 73 0.007 8,700 60 0.007 6,800 47 0.007
No.3-48UNC 1.9 9,200 72 0.008 7,500 59 0.008 5,900 46 0.008
No.4-40UNC 2.1 8,300 78 0.009 6,800 64 0.009 5,300 50 0.009
No.6-32UNC 2.55 6,900 83 0.011 5,600 67 0.011 4,400 53 0.011
No.8-36UNF 3.3 5,300 71 0.016 4,300 57 0.016 3,400 45 0.016
No.10-24UNC 3.5 5,000 93 0.017 4,100 77 0.017 3,200 60 0.017
1/4-20UNC 4.75 3,700 89 0.024 3,000 73 0.024 2,300 56 0.024
1/4-28UNF 5 3,500 74 0.025 2,900 62 0.025 2,200 47 0.025
5/16-18UNC 6 2,900 85 0.03 2,400 70 0.03 1,900 56 0.03
3/8-16UNC 6.7 2,600 105 0.034 2,100 85 0.034 1,700 69 0.034
7/16-14UNC 7.7 2,300 110 0.039 1,900 91 0.039 1,400 67 0.039
1/2-13UNC 9.2 1,900 96 0.046 1,600 81 0.046 1,200 61 0.046
9/16-12UNC 10.5 1,700 90 0.05 1,400 74 0.05 1,100 58 0.05
5/8-11UNC 11.4 1,500 91 0.054 1,300 79 0.054 1,000 61 0.054

PIHISRERISFEANTLDEVEHIMEC DOV TREL CHBDE T, £ COWBIMIEC DOV T Em=—1—RAZTELEE 0,

Cutting conditions shown are for work materials harder than hardened steel. For all work materials, please refer to the new product news.

[;3E] OTRYIDALYRILBHRUMIEAIATT.
@ LEREMIRARIE. BEDRUEAT Y  MEHRUOYIMIRHTEU T, AL ORI (P.91) ZSRUTEHLTIEE .
@IITHEGANUH LIRIREAEN U VENC (RIBHIEIEEE) ZERL TV DYy =V b S RTRAIEEL,
@ EERHRCHV T EOEE(F, HRUNTHEO TAPLORDEEERLTVEFT I, 1 VRO B IHIRTOMEERLTLFT.
ORHABBICEID< FHADRDBRAIEN GBI, A A ii— U ED TEGHFA 1 Jh—IL & EAL TN T AT TS,
ORI MTRRICEDE TOBES—5 Y MEERL TS,
QT DIHIFHRBTHRHOERERT HOTT  RROIT CIAEMMHEICKDRHERHEL TS,

[Note]

1.Epoch D Thread Mill is a tool exclusively for tapping the inside of holes.
2.The above cutting conditions are only for standard threads. For the cutting conditions for fine threads, refer to the item in "Cautions on use" on p. 91.

3.The machinery should be a machining center equipped with NC (numerical control) equipment having a helical interpolation function.
4.The feed rate stated in the above conditions table is the feed rate at the tool center during tapping. In addition, the per-tooth feed rate is the numerical value at the cutting point.
5.Since there is a risk of cutting chips getting inside the machine, when using tools equipped with oil holes, be sure to perform processing using the oil holes.
6.Use the appropriate coolant for the work material and machining shape.

7.These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine conditions.
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Fi{ Ty e\ 0091 [0ba BVl Carbide Threading Cutter

M IHIZEA

-1t| »

ENNGDRY:

Field Data

LSS —

==

]
i"v’f Epoch Thread Mill

@ SEEHDRULIDIT (M4XPO0.7)

Threading of hardened steels (M4XP0.7)

I/ Cutting conditions

S07CHN L& Hkise(E A vl de!

Machining up to 50 holes. NOT reached tool life.

(A ANEN |

#HEI#% Work material : SKD11(60HRC)
BT A Tool : ET-0.7-8-PN
n=4,620min" (v=45m/min) vi=62mm/min fz=0.0156mm/t  TwT
RBUINIZRS Threading depth : 8mm LEZEK D 7T Blind hole é{!ﬁ]‘y F=v
TIUR X TIUE Pilot hole dia. XPilot hole depth : ¢ 3.4 X 12mm Thread Mil
—S > B Coolant : T77—J— Air-blow
10RBRIE
iﬁﬂsﬁ | - DamageTﬁ on 10th hole - T‘LEE]E
onventional
7REXRIE 2EH
. Damaged on 7th hole - The second

IRvIAV WSV 507U T#

Epoch Thread Mill after threading 50 holes

fERm 107N T

Conventional after threading 10 holes.

@ ¥R/ ZADRUYIDIT (M4XP0.7)

0 10

20 30 40
MIRUE U

Threading hole count (holes)

50

Nw\'—p

R

Qe2AU7 QUAaNI—U W\U—Jidl BHERE R HHSESER

Threading of sintered HSS material (M4XP0.7) - . "
2070hn T &4 e {5 A ml dE!

Machining up to 20 holes. NOT reached tool life.

tﬂ'?/%# Cutting conditions

#HI# Work material - HAPA0(64HRC) i'ﬁﬁsm
{EFATE o0 : ET-0.7-8-PN Eooch
Thread Mill

n=4,620min"' (ve=45m/min) vi=47mm/min fz=0.025mm/t
RUIMNIERE Threading depth : 7MmM I=BENN Through hole

TIUR X FIGEE Pilot hole dia. X Pilot hole depth : @ 3.4 X 7mm

2J—S2/ B coolant © ZKIAHE Water-base

—
W 2EE

The second

I

ML ATEE !

Provides machining even on sintered HSS material!

10
DDI@[J/HQ%Z (/HQ) Threading hole count (holes)

20

. ZlJ‘y FE)b@’JﬂIﬁiﬁ Machining process with Epoch Thread Mill

1 3=
H @I TRIASICHIE R
i \+ OEA (FRLICEIDAD)
| ‘ ORUTIDINT
ﬁ ) O (FRALITEIDEEY)
| HE
i 35 (6 ZJ]
1.Startup
2.Positioning for starting point of machining
3.Entry (gradually cutting in)
! ! 4.Threading
! ! 5.Release (gradually detaching from cutting)
: : 6.Ending
1 1

IRy I DALYRIIVENG IF I TZRRICITVET .

Epoch D Thread Mill can perform boring simultaneously.

(2]
NCTOIS L=BEICIER !

NC programs can be easily created!

(6]
Bt Web&XDNCTOI S LDIERHTEET !

You can create NC programs on our company website!

http://www.hitachi-tool.co.jp/j/products/new/et/et.html

EHNDf-HEMPETTERALSIESTN

Left-hand cutting so reverse rotation of main shaft should be used.



. EFHJ:O)EE%-‘\ Cautions regarding use

TEDEDIREEICDUT About tool feed rate

AURIVBREICE BRI TR, FIMIRA VN TORDE
BICRMED T IERDORDEEERDHET. Alc. T8 —f, X 7X X D1-Dc
PLOEDREDHERERLET, Vi=1zXZX D

When performing thread milling by helical interpolation, the cutting point
feed rate should be multiplied by a coefficient to determine the tool center

feed rate. The equation for calculating the tool center feed rate is shown vi  T—TJ)UiEDIRE Feed rate (mm/min)
atright. fz 1 FHEDE Feed per tooth (mm/t)
o TE No. of flutes
. [EE5E4 Rotation (minT)
D1 @ TEUYE Thread dia. (mm)
Dc : 5% Tool diameter (mm)

TERMIEICDWLT About tool diameter correction

ANUAIAEICKDRUTIDINI T, #HKHEI#DEVWVPT REFRIC KL DEIHIERRDEXICIDHENARILIZED HDET,
BHNCTOTS LMERY TR EDIERENAHNCTOI S LlF. TERMENFEEROMA T,

When performing thread milling by helical interpolation, it may be necessary to compensate for increased cutting resistance due to differences in work materials or
tool wear condition. In the NC programs created using Hitachi Tool's NC program creation software, tool diameter compensation is in radius designation format.

mIEﬁu %Egmmnbtﬂbﬂul (MSXP 1 25) 'clft?rr:?itiir?g s;(s;ztnied material (60HRC) (M8XP1.25)

#REI#E Work material : SKD11(60HRC) {EHTIE Tool : ET-1.25-20-PN (TERp6.2) TIUEX RIUFEC Pilot hole dia. X Pilot hole depth : 6.8X25mm
n=2,060min! (vv=40m/min) wv=56mm/min £=0.03mm/t RRUIMILES Threading depth : 20mm  LEZEDJT Biind hole

Tr?JrEa%:i:gg gﬁ%%m((z:\.)es> 10 20 30 40 » ﬁﬁﬁ m ﬂlﬁ%
3.04

LREHHIEE (mm) 3.09 3.08 3.06 NOT reached tool life.

Tool dia. correction value (mm)

=52 MICDULT About coolant

c O—SUNEEANICT 7 JO—=HRULET . KEUUIHIRIE—ERDHHE
PN IERUOE ECELTVWET  HETIEIRETID S THRHENERL
BULTWEE A,

- IRV —DTVEBDEVKRSCY v IB D DREHUBE Y v IRED 1~
2fETIERFL. I—SUMNOEX THICBMUBICT—S VN X)VERE
LTLIZEWV, FeO—SUVNERYIDLTFHEIHEN DK IICTHRBLTLE
TV BENBVGERVIDSTHEDICK DN BB T ENEZSIERIT
RN HDET,

—

- BABRCEID S FHADADBIRMED HDIcD. A A ILRk—IUFEDIE YR
(F@TA A IUiRn—ILEERU TN I Z{ToCTLIEE L D1 ~2 &

1 to 2 times

* For coolant, in general an air blower is recommended. Water-soluble cutting fluids are
shank diameter

suitable for some work materials or improving the grade of processed surfaces. Oil-based
cutting fluids are not suitable because they degrade chip removal characteristics.

* The holder should grip the tool shank so that the holder does not block the hole and the
shank projection amount is 1 to 2 times the shank diameter. The coolant nozzle should
then be positioned so that the coolant will reach the bottom of the hole. In addition,
coolant pressure should be adjusted so that it removes cutting chips. If the setting is bad,
cutting chip clogging may lead to flute tip damage or tool breakage.

« Since there is a risk of cutting chips getting inside the machine, when using tools equipped
with oil holes, be sure to perform processing using the oil holes.

Seae WSIURYIAW JO Seale [eimanis Guryng
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7ILor E®YVAS—SIVERYYVT
The shanks for Modular Mill

W BiE v/ DYFR  carbide Shank Features

EE?E:ZEEPOMt

OVJ. IFAMSOVIDRKUREZETHNTICRHNZRIETSD
YATLTY,

This system demonstrates maximum benefits in long and extra long applications.

L¥as5—

Regular

A

>

ovo.
IFZAh50V9
Long, Extra long

REMES), 122 D ceive s

L DI Modular Mill
€2 2S5=5)

RHUE
Overhang

ARP18.9022.928.p35DEI1S5—AY RR. I+ IED
FiHhidsbFEB A

Modular heads with diameters of @18, @22, @28 and @35 have no interference with shank

section

|

&= r4
\_@
interference

ABPFM10%ZASC12-6.5¢ ¢ D#BIEY ¥V INRUTIFE T &
FA1.5OF—I\K—ILELTERATAIEDTEEXT,

Attaching ABPFM10 to ASC12-6.5 carbide shank enables use as a taper ball bit with a

side angle of 1.5°.

T .—&._I

L
- b

¢12

. 7}|/77:E:J15_5“10)ﬁ&>17.“j' I\} llglc__jb\t About tightening torque for modular mill

TER | 4vO—& | Bg=zy | A/ 2EM| #EREAGNLD
Mill Dia. Pilot diameter | Mounting screw | 5 ¢ Shaniet o ﬁgﬁf:,.',‘i’n";‘ig?;fe
~¢12 96.5 M6 7mm 8.0N-m
016~018 ¢8.5 M8 10mm 23N-m
$20~¢22 ¢10.5 M10 15mm 46N-m
$25~¢28 ¢12.5 M12 17mm 80N-m
»30~ 17 M16 22mm 90N-m

(EE]

OEI2S—-SIWRUERIvVo. ER7—/\O Tk [ >~0—E88]
(SO FIREDNBYHENEZRIEL TIEE .

@EVAS—SIWRUERIvY . EA7—I\DO[TEHH][€J15—F
BRI ICTU—RIEEDEBRIFERULENTLEE W (RHBLURY
BRDEEBFRINMELSIEDE, BENVIDKRELE# S (RI%Z5105RDN)
EFRESE. QUL T D REMNSDET )

OfDMIIRICEI2S—SIVEBRY v IR ISERAT —/ \DiRE(CRRE
HEVNC EZ#ERLTLIEE L,

[Note] 1.Be sure to check that there are no scratches or adhered cutting chips on the modular mill or special shank, or on the tool end face or pilot area of the special arbor.
2.Do not apply lubricants such as grease, etc. to the modular mill or special shank, or on the tool end face or modular screw area of the special arbor. (If the friction coefficient of
the end face or screw area is reduced, the rotational torque will generate a large axial force (force pulling on screw), which may cause the screw to fracture.)
3.After tightening, check that there is no gap between the modular mill and special shank or special arbor.



M #Bf#/v>/2 carbide Shank

L1

Lf

4s

SO N (=
g M
Ls
L f
L1
Lf L2 - 4s
N = @
224 s
8 M g \m
S
m&BI— K s & B S 545\ aRnya| BE
Item Code Stock oDz M Ls L Lf | Ls L1 s | @Ds|¢Ds| pDs Type | Cutter body :‘I/Ir‘{ﬁozllﬁé
ASC10-65-74-24 | ® (100) ( 94)| 74 24] (500 44)] 50
ASC10-6584-34 | ® | | [ (110)(104)| 84| ey [ 34| (6054 50| ool ol |4 [ 50| _
ASC10-6.5-114-49 | ® | (140) (134) | 14| 0) | 49]  (75)( 69| 65| 12
ASC10-6.5-114-24 | ® (140) (134) | 114 24 (50)( 44)] 90
ASC12-65-74-24 | ® (100) ( 94y 74 24 4 (500 44)] 50 e
ASC12-65-94-44 | @ | (.|| (120)(114)| 84| () | 44 64CTOICBAD| 50 |, | 1o ol o | OO
ASC12-65-129-64 | ® (155) (149))| 129 (20) | 64 84( 90)( 84)| 65 512
ASC12-65-129-24 | ® (155) (149) | 129 24| 44(50)( 44)[ 105
ASC16-85-95-30 | ® 120(127) (120)| 95 30] 55( 62)( 55)] 65
ASC16-8.5-120-55 | ® 145(152) (145) | 120 55| 80( 87)( 80)| 65
ASC16-85-140-75 | @ | 85| M8 | 165(172) (165)| 140|200 | 75| 100(107)(100) | 65 |145 16 (155 B g;;% ®
ASC16-8.5-160-95 | ® 185(192) (185)| 160 % 120( 27)(120)] 65
ASC16-8.5-160-30 | ® 185(192) (185) | 160 30| 55( 62)(( 55)130
ASC20-10.5-120-50Z | ® 150(158) (150))] 120 50] 80( 88)(( 80)] 70
ASC20-10.5-170-90Z | ® 200(208) (200 | 170|30(38)| 90| 120(128)(120)| 80 20
ASC20-10.5-220-1202] ® | > | ™% 250258) (250) | 220 (@0 (120 150(188) 150 100 | &3] X |18 | B | 5221 | O
ASC20-10.5-270-150Z| ® 300(308) (300)| 270 150] 180(188) (180)| 120
ASC20-10.5-220-50Z | ® 250(258) (250) | 220 30(38) 170 20
AsC20-10.5-270-502 | ® | O | ™10 " 300(308) 300y | 270| (B0 | 50| 80C I 80D 5 11185) 20 195) B | opsy| O
ASC25-12.5-145-65 | ® 180(183) (175))| 145 65 100(103)(( 95)] 80
ASC25-125-215-115 | @ | | [ 260(253) (245) | 21535(38) 115 150(163) (145D 100 | o |, | _ | o | 025 |
ASC25-12.5-265-145 | @ |~ 300(303) (295) | 265 | (30) |145] 180(183)(175) 120 P28+
ASC25-12.5-315-195 | @ 350(353) (345) | 315 195| 230(233) (225)| 120
ASC25-12.5-265-65 | ® 300(303) (295)) | 265 |35(38) 200 225
ASC25-12.5-315-65 | ® |'2° |12 350353) (345 | 315] (30) | 5° 100DV 565728 1285 - | € | 5pgu| ©
ASC32-17-160-80 | ® 200(203) (190) | 160 80] 120(123)(110)] 80
ASC32-17-210-110 | ® 250(253) (240) | 210 110] 150(153) (140) | 100 ¢’3g
ASC32-17-260-140 | ® |17 | m16] 300(303) (290 | 260 | ‘%73 1a0] 180183) (1700 120 |28 |32 | - | C ¢¢’335W ®
ASC32-17-310-190 | ® 350(353) (340))| 310 190] 230(233) (220)| 120 (o)
ASC32-17-360-240 | ® 400(403) (390)| 360 240| 280(283) (270)| 120
ASC32-17-260-80 | ® 300(303) (290)) | 260 180 930
ASC32-17-310-80 | ® |17 |m16| 350(353) (340) | 310| 0305 | 80| 120(123) (110230 |28 | 32| - | € | B2, O
ASC32-17-360-80 | ® 400(403) (390)| 360 280 (pd0¢1)

Ol IZHEEBERBTY. @ : Stocked Items.

[x&]

OMBRDI-VV5F oo BHFHRIVE—ICTERTEET.
®@ ( )& ABPFMBUT IFZRLET
® (C ))& RH2P-MEMT I3 B ZRLET .
@<pA0>T I REHLRE200L T2BRICTERA T,
® ¥ 1 TRAVRED VvV HBIVKREVD, VvV OBOFBHHYEE A,
® X2 TRAYRRDY vV HBLVNEWD, Y+ OBBOTENELET.

[Note] D Commercial milling chucks or shrink-fit holders can be used.
(@Dimensions in ( ) are when ABPFM is attached.
(® Dimensions in (( )) are when RH2P-M is attached.

@ For the @40 size, it is recommended that the protrusion length be 200mm or less.

® For x1,%3, since the cutter diameter is larger than the shank diameter, there is
no interference at the shank.
(® For 32,34, since the cutter diameter is smaller than the shank diameter,

interference occurs at the shank.
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The shanks for Modular Mill

B i/ v>/D  steel shank

Ls

Ls

1 L 1
Lf 4s Lf Lo 4s

@ o O 0 '
(=) { G| ;
%N M AFA4T Atype é’ M B&¥14 7 Btype
Ls
Ls L
L L2 s
L+
Lf L2 4s Lt
r 1
HED 8- 8 O\ NEED =4
: T\
s M g M
CH4 7 (87—J\) Ctype (Tapered neck) D&4 7 Dtype
5 5 ize (mm I7-R
meI-k  |Em S 3 S 5247 | @Ehya | AR
ltem Code Stock| o | M Ls L Lt (L] L 0s | @Ds | @Ds| @Da | THPe | Cuterbody | ity
AS10-6.5-74-0 ® | 65 M6| (1000 94)| 74| (26)(20)| —| (26)(C20)| 74| - |10 | - | A | 10| —
AS12-6.5-84-4 ® | 65 M6 (110)(104) | 84| (26)(20)| 4| (30)(24)|80(11 |12 | - | B | ¢12 | —
AS16-8.5-95-15 ® | 85| M8 |120(127)((120) | 95|25(32)((25))| 15| 40(47)((40)| 80 | 14.5| 16 [155| C 212 O
AS20-10.5-100-20 | ® |10.5 | M10|130(138)((130) |100|30(38)((30))| 20| 50(58)((50) | 80|18 |20 | - | D gggg O
2
AS25-12.5-115-35 | @ |12.5 | M12|150(153)((145) [115| 35(38)((30)) | 35| 70(73)((65)| 80 |23 |25 | - | D 222 O
»30
32
AS32-17-110-30 | ® |17 | M16|150(153)((140)) |110,40(43)((30))| 30| 70(73)(60) |80 | 28 |32 | - | D 235 O
40
@] : IZHEEBERTY. @ : Stocked Items.
BEE]OMBROI-UVSFrubll TERTEEY, @( )Tk ABPFMBUT B %, (( ) TERRH2P-MEUTIF I ERLET .
[Note] (1) Commercial milling chucks can be used.  (2)Dimensions in ( ) are when ABPFM is attached, in (( )) are when RH2P-M is attached.
B /v>/D  steel shank
Ls
L
L2 2s
L1
Lf
J D D'\ é é E&¥ A7 Etype
8
S
*EBRUOLERE. I—PHRICTEMIAIRETY .. For neck section or total length, additional machining to user specifications is possible.
=+ . I7-R
maa— K = B S BEHyE | AR
Item Code Stock ®D2| M Ls L Lf Lo L os | ¢Ds| pDs Cutter body g,‘l’lr‘{ﬁ(glllg
»30
AS42-17-360-90 | ® | 17 | M16 | 400(403)(390) | 360 | 40(43)(30) | 90 | 67(70)(57) |270| 28 | 42 ggg O
»40

@D IZHEEBRTI. @ : Stocked Items.

CEE]OMBROI-VYSF ey oIl TER. @ ( ) TiElE. ABPFMEMT T8 %, (( ) TEIRRH2P-MBEMT I B2 RLET,
[Note] (D Commercial milling chucks can be used.  (2Dimensions in () are when ABPFM is attached, in (( )) are when RH2P-M is attached.



W HSK

Ls 26 32
L
L
e A
E————
[ v
Y 5 & &
S S
L5
s \on |
meI-F  |Ew 3 size (rm) BEHYR(0.0% | B
Item Code Stock ¢D2 M ¢D3 ¢DS L3 L Lf La L1 @ Cutter body ;vgﬁ%

HSK-A63-10.5-30-18 | @ 20.8| 60( 68)( 60) | 30|30(38)((30)| - |30(38)((30)| 3" |$20(19.8°) $22(18.9)
HSK-A63-10.5-70-18 | @ 25 100(108)((100) | 70 |30(38)(30) | 10 |40(48)(40)| 3° | 020(12.1°) $22(11.6")
HSK-A63-10.5-70-18S 105 M10) 18 48 1100(108)((100) | 70 |30(38)(30) | 10 |40(48)(40)|12° | 620(12.1°) $22(11.6")
HSK-A63-10.5-120-18 | @ 30.2 | 150(158) ((150) | 120 | 30(38)(30)) | 10 | 40(48)((40)| 3" |020(8.2°) $22(7.8°)
HSK-A63-12.5-35-21 | @ 24.3| 70( 73)( 65) | 35|35(38)((30)| - |35(38)(30)| 3" |$25(15.2°) $28(14.07)
HSK-A63-12.5-65-21 | @ ool o 27.51100(103)( 95) | 65 |35(38)((30) | 10 | 45(48)(40)| 3° | 925(10.8°) ¢28(9.9) o
HSK-A63-12.5-65-21S ' 48 100(103)( 95) | 65 |35(38)((30) |10 | 45(48)(40) | 12° | 25(10.8") $28(9.9°)
HSK-A63-12.5-115-21 | @ 32.7150(153)((145) | 115 | 35(38)((30)) | 10 | 45(48)(40))| 3" | $25(7.3") ¢28(6.7°)
HSK-A63-17-40-28 ([ 31.8| 80( 83)( 70) | 40 |40(43)((30)| - |40(43)(30)| 3" |30(11.7°) ~ ¢40(8.2°)
HSK-A63-17-60-28 [ 33.9/100(103)(C 90) | 60 |40(43)(30) | 10 |50(53)(40)| 3° | 930(9.4°) ~ $40(6.6°)
HSK-A63-17-60-28S 17 |Mi6) 28 48 100(103)( 90) | 60 |40(43)((30) |10 | 50(53)(40)| 9.5°| $30(9.4°) ~ ¢40(6.6°)
HSK-A63-17-110-28 | @ 39.2150(153)((140) | 110 | 40(43)((30) | 10 | 50(53)(40)| 3" | 930(6.3") ~ ¢40(4.4°)

OF : IBEFEBERTY. @ : Stocked ltems. FEEN : F4ER T, No Mark : Manufactured upon request only.

[FR] OO—3YM\ATRNBLTHEYET.

@Ls, Lf, LD ) FERABPFMETIFBEZ. (( ) TEIRRH2P-MERFIIFHERLET .
@)% 6 « IFASPVMBEUTIF B £ERLET

[Note] @cCoolant Pipe is attached.
@The L3, Lf and L1 dimensions in ( ) are when ABPFM is attached, in (( )) are when RH2P-M is attached.
(®3% Bk angles are when ASPVM attached.
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=EE#HITIA : JP4005. ATHO—-5F12VT

For high-hardened steels cutting : JP4005, ATH coating

New PVD Technology

SEEBNIRANE _[)/5)217)0)5

rade for processing high-hardness steels

35 R Features 1400 —
OUPI—F VI EEEEMNTEF ICEELL . REEEOR LS KU 0 R el
BLEOH L ERRULET . :

cS TH . .
OBERM ESEERYE CREFEMAFEESSZRAL. MEFEME S 1Y o i

BLBE(C)
Oxidation temperature

FyEVIER LSEE LR, 800 o
+ Uses JP coating optimized for processing high-hardness steels, with higher layer hardness and TiN : TIiAIN
improved oxidation resistance. 60010

+ Cemented carbide material use the micro-grained carbide which is most suitable for high
hardness steels cutting, and the material improves wear resistance and chipping resistance.

400
2000 2500

3000 3500 4000 4500
Vi=F—3 . HUIAIHES HV
B S559E strong fields Fiandness

ORANSE (50~60HRC):SKD11,SKD61.,SKH. SUS420%%
» Hardened steels (50-60HRC) : SKD11, SKD61, SKH, and SUS420 type etc.

il

I
4
2

Nw\'—p

Qe 2Ad7 QVlaN—L W=l AHEY

B YJEIEFEM$S5R Cutting evaluation results

SKD11 (BOHRC)G)WJHEﬂ,Eﬁﬁﬁ Wear graph after cutting SKD11 (60 HRC) 2053{5]%“%0) neEw JP4005

— ﬁ;ﬁnnn ‘7 p }” g ] | TS Cutting Conditions Eﬁ{%ﬁﬁu@ wear after
£_ [ Convenional . JP4005 HHEIA Work Material SKD11(60HRC) 20 minutes of cutting
é E YT T 77?“ {ERRIVLY —  Holder used ASR5063R-4
ugguz""’}"";’"ﬂ"j T A Y —REIEE Insert Model EDNW15T4TN-15
gg B o et LY. S LR A VY —bH1E Grade JP4005 GEFm Conventional
BS o, GO = N EIHIEE Cutting Speed | vc = B0m/min
‘t_-\u' J,,,,L,,J,,,,L,,,ld 1FZHDDIRE Speed per flute 0.2mm/t
Bl ! ' ' ' i DAk Cutting depth apXae =0.5 X 46 mm

0 10 20 30 40 50 BIEHF Cutting Lubricant | Dry#IllL ory cutiing

YI4IBERS T Cutting time(min) BA—FJETH single-tip cuting

New PVD Technology

{ELIEME#AI—5 127

mproved heat-resistant coating

M 45

Features

R

OMFI—T 1V ITHZE(EET X LI, MEREZRAL. MAtEEFEREDOmMSZREIRLE LI,
OIERKLDHEEE (3B800HV) 2Rk RIFEMEFEMZRLET . (EREEERER : 3600HV)

OTSRAFYIEE. YA HAMIEOEFEERDLIEICHL TRERIEZRRLET

- The heat-resistant TH coating used previously has further evolved. A laminated structure is used to achieve both heat resistance and adhesion strength.
- Achieves even higher hardness (3800HV) than before! Exhibits good abrasion resistance. (Hardness of conventional high-hardness coating: 3600HV)
- Achieves long life for cutting high-hardness steels of 50HRC or higher such as plastic molds, diecast shapes, etc.

- ﬁ ﬁg ATH 3 _7_-‘{ Vﬁwﬁﬂﬁﬁﬁﬁﬁﬁgg Cross-section photograph of ATH coating layer structure
Characteristics

BERI—F V5

Conventional Coating

RBRERZI g arness
SifitEuRZEE High heat resistance

coating

BICHEE NI F I A XEF /F—5—TT,

Even finer particle size is nano order.

1 ¥ for hard material
ATH Coating for hard material

| 455F PatNo. $53934136% |




Because we're the Hitachi Metals Group,

we can offer original total solutions of materials + cutting tools + surface treatment.

ESRVFAREUIE : Tribec

Surface Treatment : Tribec

SBEASEEPVDI—T1YJ9U—-X

High performance PVD coating for mold

RiIERI I —-TRhSHEZBEOELD+ G +EREE M2 IbYV1—Yay

Because we're the Hitachi Metals Group, we can offer original total solutions of materials + cutting tools + surface treatment.

Foaluer

1

Fealuer

Feaioer

Tribec i (e IREREE ABBF 2R

OERENDEEREFN = SR 7L AL B OBRMAE HVUMRICHNERE
OENELITHE = SIDIBREBEDHEN FIEE
OEFRENFIRE = UMD R T LIBEICLY) B EEKICTER
High hardness as well as low friction characteristics
=Exhibits power as a countermeasure against seizure and galling.
Lower layer with different color. =Allows degree of die wear to be estimated.

Chemical layer removal is possible.
=Construction of recycling system contributes to cost reductions.

BB EERIRZERECEIC
SAITVD

A lineup of coating with diverse functionality for
each application

RiREE 7]

High coating adhesion.

HERE-JEREICRBUR
d—-F1VI%H

Coating conditions that take material characteristics and
dimensional accuracy into consideration

Tribec HV I Takorw  PRRE-TUARE. SANTPAF atc.

OERENEE. BAMERH TR (6~10um) = BUVHEEEEERR
OFVHE(LE. (EXNREN - SRRBEPERRE COBABLY
SLAHANE X A F DEBIRICHIRE
High-hardness material is thickened (6 to 10um) with higher adhesion.
=Achieves high wear resistance.
High oxidation resistance; Chemical stability
=Effective for use under high-temperature environments or corrosive environments
and against welding damage for diecast pins or inserts.

BERRIRERE-Y 1 NANATF etc.

Miyabi Hot-forging dies, diecast inserts, etc.

Tribec

OFR T COMBEFEEERITEE R — BEFIECEL BREMT TOLRMZEME

ORERLEICEEBRRGEEPELE = DREREIH. S HIAFD
BRI (A £

OHER{EME. EFIREN = MDA FOMFEMFREL TR

Provides both wear resistance and friction characteristics at high temperatures

=Excellent sliding characteristics; Suppresses seizing during hot processing.
Surface roughening layer improves adhesion of lubricating agent.

=Suppresses initial bias wear. Also improves adhesion of diecast insertion release agents.
Oxidation resistance; Chemical stability

=Effective as a countermeasure against diecast insertion welding damage.

BEARRERE-Y A NANEY AT etc.

Hot-forge dies, diecast pins, inserts, etc.

Tribec

OERREOEEFRENEH TR = £RERMIADRREHICZIRE
OEEREEEHEEBOHEAEHE = BARRELEOMEE LR L
Friction coefficient of outermost layer is extremely low.
=Effective for suppressing bias loading during initial die use.
Combination of low-friction lubricating layer + hard layer
=lImproved wear resistance of hot-forging dies

Akatsuki

5 HLNARE VAT etc.

Diecast pins, inserts, etc.

Tribec

Sakigake

OHMDEVEEMEE = 77y InELIKW
OBEEERPEAEVCCVRRE = B2 HYVEFDBREICH RN
High-durability coating structure =Suppresses crack formation.

Outermost layer suppresses adhesion of welded metal.
=Effective against object seizing or galling damage.

SRR FIRR

Next-generation general-purpose coating

OSEE SEAEN SMBYLEERE > SELL AT RISEA T3 /AAKREMNE
O EN/HEREYE = ST Zv 7R

High-hardness with high adhesion and high oxidation resistance
=General-purpose surface treatment applicable to various types of dies and jigs.
Excellent rebound/recovery characteristics
=High durability with good cracking resistance

Tribec i §§ lﬁyju Smooth BERE- AR

OHR#EER§ A ETTREREERE = TribecRDIRIFE THISREE:
EEE SR L Z DEEMA

5 N Fop
Tribec i@ Kiwami AL T

OF1YELNEBEICRYEGEVEZEDLC (ta-C) I — SHEE-RER- St
OFFR7 VA TRTERA = 185 TFRLREMER
ORE <1um RERE <150C = 2EOTERF Da(SEELEICRE

High-density DLC (ta-C) coating extremely close to diamond structure
=High hardness, low friction, high heat resistance

Employs special filtering technology
=Extremely flat surface condition

Coating thickness < 1um; Treatment temperature < 150°C
=Low die dimensional change makes it ideal for high-accuracy dies.
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© Biry- LR et

= # EREEBXEZE-2-1 (—/\VZANEESF)
T105-0023 =03-6858-2201 FAX 03-6858-2231

& B B EREEERESH-2-1 (V—/NANESF)
T105-0023 @03-6858-2202 FAX 03-6858-2231

BAEEGEN  RREBXZA-2-1 (—/\V ANEESF)
T105-0023 =03-6858-2203 FAX 03-6858-2228

REEXRM  RREEREZE-2-1 (—/)VANEE3F)
T105-0023 03-6858-2211 FAX 03-6858-2231
RILEXRF  SHRIATHERXFR-6-35 RREMIIAEILEF)
T980-0021  B022-208-5100 FAX 022-208-5102
MRERT  RRRFAMESEI04-2 () TEEEIL)
T940-2121  B0258-29-3039 FAX (0258-29-3092
RERERM  RMRBIHRATE1-14-3
T316-0023 70294-38-8330 FAX 0294-38-8335
REEEFR RIS LAMEE42-25
T7386-0005 0268-21-3700 FAX 0268-21-3711
TERELF  BSRAMEMEREET1220-1 (1) VAR LAF)
T373-0851 0276-59-6001 FAX 0276-59-6005
BmHsRAT  HARERMEH]-9-24
T321-4364 B0285-82-1451 FAX 0285-84-3429
RIS R REAMEE-1-5 (EARHRREIV4F)
T243-0021 7046-228-1300 FAX 046-228-1302
LEEERT EBHRBOEMRXE-13-19 GEEELEILTF)
T460-0003  7%052-857-5001 FAX 052-857-5006
ARESRM  ABRMFRXILES-5-29 (HEREREILEF)
T541-0041 B06-7711-2200 FAX 06-7711-2204
rRmEAT LS mRXTEEER-16 (LEFREEISE—4£amE)L13F)
T732-0827 082-536-2001 FAX (082-536-2003
TUNESRFT  EEHESXESBERE-6-23 (FZERAEE2E)L 4F)
T812-0013  73092-289-7010 FAX 092-289-7012
TR B AREREE] RRAT35 (RIS /M TIEM)
T800-0311 7093-434-2640 FAX (093-434-6846
J—=—7420 BIREMTIIEER22
B%bLY5—  T690-0816 0852-60-5050 FAX 0852-60-5055

BHEIE TESRHEGHRIS-2 (HEFIEHM)
T286-0825 @0476-36-2111 FAX 0476-36-1440

BN TiE HEREFMMm=135-2 (= XTI M)
T520-2323 ®077-586-5551 FAX 077-586-5521

IIFEELYS-  EAREMYIHdLEEET22

BERAMALY9-  T690-0816 B0852-60-5050 FAX 0852-60-5055

3—0w/( Hitachi Tool Engineering Europe GmbH
Itterpark 12, 40724 Hilden, Germany.
TEL : +49-(0)2103-24820, FAX : +49-(0)2103-248230

 E HiZE(L®)ERAE
H}#R200003 FPE BT E AR RN 2685 (RIEERPO1101E)
TEL:+86-(0)21-3366-3058, FAX:+86-(0)21-3366-3050

7 *U# Hitachi Metals America, Ltd.
41800 W. Eleven Mile Road, Suite 100 Novi. Michigan,
48375, USA
TEL : +1-248-465-6029, FAX :+1-248-465-6020
&t Hitachi Metals (Thailand) Ltd.
Unit 13B, 13th Floor,Ploenchit Tower, 898 Ploenchit Road,
Lumpini, Pathumwan, Bangkok 10330, Thailand
TEL : +66-(0)2-263-0892, FAX :+66-(0)2-263-0894
AR Hitachi Metals (India) Pvt. Ltd.
Plot No 94 & 95,Sector 8, IMT Manesar, Gurgaon -122050,
Haryana, India
TEL : +91-124- 4812300, FAX :+91-124-2290015

BiIY—JUik— L= §| TU—5 1 v )LiiliEa

http:/www.hitachi-tool.co.jp  &5%0120-134159
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M. REDT—FIFHBRBERD—BFITHD. REHETIFHO T A

Drawings, data in tables, etc. are examples of test results.

FELECER - BEBOLDIHEBREERTH LN HIET,
Sp:cifications for the products listed in this catalog are subject 3331'“\’;2 [REA7 ] TEIRILTWET 2013-4 (K'MTS)

to change without notice due to replacement or modification. 2013-4:FP




